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1 Introduction

In the MBMS ad-hoc (15th – 16th January) in Wokingham, UK, Vodafone presented a document (R2-030064) showing that for the case where there are co-located cells on different frequency layers, with a distribution of MBMS subscribers across the different layers, system capacity may be wasted if there is the need to transmit the same MBMS data stream on all frequencies to UEs in the same geographical coverage area. Therefore a requirement was added to the TR25.992 stating:

“A mechanism to enable the Network to move MBMS subscribers between cells is required”.

2 Requirement for additional MBMS-specific mechanism

2.1 Use of HCS

Having thought about this problem some more, it was considered that the use of Release 99 HCS (Hierarchical Cell Structure) parameters within the Cell Selection parameters broadcast in system information might be able to solve this problem, and because UEs would naturally converge to the same layer, we may not need to define any further mechanism. However, in the case that operators have particular strategies for the cell-types that they use for transmission of MBMS services, it is possible that this may conflict with the strategies (possibly different for connected mode and idle mode UEs) that they may already have in place for HCS prioritisation. 

2.2 Requirement for additional mechanism

Therefore, in order to allow flexibility in defining HCS strategies and MBMS RRM strategies, for UTRAN, the definition of a mechanism (separate to that of HCS) is required in order to converge MBMS UEs onto the same frequency layer for forthcoming and existing MBMS transmissions. This will enable the MBMS transmission to be provided more efficiently. 

2.3 Definitions

In order to define such a requirement accurately, there is the need for two definitions:

1) Preferred MBMS layer: This is the frequency layer within a particular UTRAN cell coverage area (sector), which the RNC – based on its RRM strategy – prefers to multicast/broadcast the MBMS transmission on.

2) Non-preferred MBMS layer: This is one of the other frequency layers used within the same UTRAN coverage area as the Preferred MBMS layer, where it is preferred not to multicast/broadcast the MBMS transmission.

3 Requirements for a Solution

3.1 General functions

In order to provide efficient use of MBMS transmission by moving MBMS transmission within the UTRAN, it has been identified that there are 2 mechanisms needed.

1) A mechanism (Mechanism 1) focused on the Non-preferred MBMS Layer to move MBMS users (for which the cell(s) in the Preferred MBMS Layer meet the received signal quality requirements) to the Preferred MBMS Layer when the MBMS transmission is about to be started.
2) A mechanism (Mechanism 2) to try to ensure that MBMS users remain on the Preferred MBMS Layer once they have been moved using Mechanism 1 , i.e. so that they do not revert back to following Rel’99 HCS and normal cell selection, and potentially drop back onto the Non-preferred MBMS Layer.
3.2 Mechanism 1:  Network-controlled convergence of MBMS UEs to same layer

For this mechanism, the following components are required:

1) A DL message to be multicast on the Non-preferred MBMS Layer.

2) The message will be acted upon ONLY by UEs that have received knowledge of the forthcoming (or existing [see Note 1]) MBMS transmission via the MBMS NOTIFICATION message, and determine that they are interested in receiving it. 

3) This message will contain a parameter indicating the cell (or cells – in the overlaid macro/micro-cell case) that the idle mode, CELL_PCH, and URA_PCH UEs should select – if the cell meets the received signal quality criteria - in order to receive the MBMS transmission. 

[Note that for CELL_FACH UEs, this information could be provided via MCCH or DCCH. Maybe controlling this via DCCH would be better in order to average the CELL UPDATE load on the UL. CELL_DCH UEs would be handed over - if possible.]

4) Depending on the dynamicity of the RRM strategy, there may be the need to transfer relevant update information over the Iur interface for the case where there are overlaid/neighbouring cells belonging to different RNCs.

5) The RNC needs to be able to re-count the number of UEs in the non-MBMS cell/layer at some time after attempting to move the UEs – because there may be some UEs that cannot move to the Preferred MBMS Layer, yet these UEs still need to be served.

[Note 1: If due to RRM reasons ONE of the Non-preferred MBMS Layers is required to transmit the multicast channel (because they cannot move to the Preferred MBMS Layer), it may be beneficial to setup a 2nd layer of convergence on this layer.  However, the UTRAN should periodically provide the Mechanism 1 message on this layer, to ensure that UEs that are currently receiving the transmission on this layer re-select to the Preferred MBMS Layer when possible.]
3.3 Mechanism 2: Keeping MBMS UEs on the same layer

For this mechanism, the following components are required:

1) The Preferred MBMS Layer (and potentially one of the Non-preferred MBMS layers [see Note 2]) would need to periodically multicast a parameter X linked to the corresponding cell, to be taken into account by all UEs that wish to receive the forthcoming or existing MBMS transmission that has been notified in the MBMS NOTIFICATION message.

2) The parameter X is to be taken into account within the Cell Selection criteria.

3) The parameter X should ensure that where the quality of the received signal on the Preferred MBMS Layer is good enough for normal camping, the UE should remain camped on this layer whilst the MBMS transmission continues.

4) The explicit setting of parameter X would depend on the RRM strategy, and should be configurable by the operator.

 [Note 2: If due to RRM reasons a 2nd layer of convergence has been created on ONE of the Non-Preferred MBMS Layers, it may be beneficial to also signal parameter X on this layer, indicating a 2nd level priority. This will try to ensure that UEs that are currently receiving the MBMS transmission on this layer do not move down to one of the other Non-preferred MBMS Layers.]
4 Open Issues

It needs to be discussed if the Preferred MBMS Layer could be MBMS service specific.

5 Proposal

It is proposed to add the following to TR25.992:

1) Add the requirement in section 2.2 of this document into section 5 of the TR.

2) Add the definitions in section 2.3 of this document into section 3.1 of the TR.

Additionally it is proposed to add section 3 of this document to section 5.1 of the TS25.346.

Also it is proposed to discuss the open issues in section 4 and exact stage 3 aspects of the solution further.

