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PRIORITIZING MBMS NEIGHBOURING CELL INFORMATION

1. Introduction

In [1] a solution is presented that allows, in a source cell for any given MBMS session, for providing information about the MBMS bearer (p-t-m channel) for that session in the neighbouring cells. Optimally, the mobile station can resume the reception of MBMS data in the target cell as soon as this cell has been selected, and during the acquisition of the (P)BCCH information or partly during the Routing Area Update procedure (transmission of GMM signalling requires the MS being in packet transfer mode).

The NEIGHBOURING CELL INFORMATION is transmitted in the following cases, as listed in [1]
· To provide the users with the information (if available) as soon as possible after the MBMS data transfer has started in the serving cell

· The MBMS bearer (p-t-m channel) is reconfigured or the new MBMS session has been initiated in a neighbouring cell. Then the BSC shall broadcast on the PACCH the new bearer configuration in this neighbouring cell

· The information has to be repeated periodically in order for mobiles coming into the cell to acquire it

· The information further has to be repeated to account for possible errors on the air interface

This contribution highlights problems with the current solution that challenge the usefulness of this mechanism. Possible solutions are proposed which will be raised in GERAN1#22, but are presented here for initial feedback.

2. Problems

A main problem associated with the mechanism summarized in §1 is the signalling load triggered by the mutual exchange of information between neighbouring cells in which the same session is transmitted. This signalling load comprises of the signalling load between BSCs (when applicable), but most importantly of the signalling load on the air interface of each cell; If in a given cell A, session S is ongoing, and if in any given neighbouring cell B of cell A the same session S is ongoing, the parameters of the ptm information in cell B on which the session S is transmitted must be sent in cell A, and vice-versa. I.e. MBMS NEIGHBOURING CELL INFORMATION (Cell A, Session S)
 must be sent in Cell B, and MBMS NEIGHBOURING CELL INFORMATION (Cell B, Session S) must be sent in Cell A. This principle applies to every single session ongoing in any given cell, for all 4 cases described in §1. 

Another problem tied to the mechanism presented in 1 and inferred by the above problem is that the higher the amount of signalling (i.e. the higher the amount of neighbouring cells and the amount of sessions ongoing both in the serving cell and (some of) its neighbours), the longer the time it takes to send all necessary MBMS NEIGHBOURING CELL INFORMATION messages in the serving cell, and as a consequence, the less the chances for an MS to receive the information for the cell to which it will reselect before it reselects. 

Ultimately, these problems do jeopardize the very usefulness of this mechanism.

3. Proposal

3.1 Goal

A solution is proposed herein that allows a mobile station to inform the network about the cell(s) to which it is most likely to make the cell reselection so that the network can in turn prioritise the MBMS NEIGHBOURING CELL INFORMATION messages for this(ese) cell(s) when applicable (i.e. when the same session is ongoing in this(ese) cell(s)), and potentially avoid transmitting the MBMS NEIGHBOURING CELL INFORMATION messages for cells that have not been indicated by any MS.
The solution also enables a mobile station to determine based on the MBMS NEIGHBOURING CELL INFORMATION messages received in the serving cell that “its” session is not ongoing in the neighbouring cell to which it will reselect and in this case to inform such cell and session to the network; and enables the network to initiate transmission of a session –if not already ongoing-, and make an early establishment –if not already established- and/or allocation of an MBMS bearer for this session in a neighbouring cell if the network has received sufficient indication from mobile station(s) in the serving cell that this(ese) mobile station(s) is(are) about to move to this neighbouring cell where this session is not ongoing.

In case feedback mechanism is not used in the serving cell, the network should be able to randomise the transmission of MBMS NEIGHBOURING CELL INFORMATION

3.2 Solution

3.2.1 Feedback in use

3.2.1.1 Indication of most likely target cells

When the mobile station is in packet idle mode (or –as currently assumed- MBMS reception mode i.e. during which it received the MBMS bearer-) it shall monitor all BCCH carriers as indicated by the BCCH allocation. The list of the 6 strongest non-serving carriers shall be updated at least as often as the duration of the running average defined for measurements on the BCCH allocation. In addition the mobile station shall attempt to decode the BCCH data block that contains the parameters affecting the cell reselection for each of the 6 strongest non-serving cell BCCH carriers (3GPP TS 45.008).

It is proposed that a mobile station indicates maximally the 6 strongest non-serving cell BCCH carriers to the network. The mobile station indicates the BSICs and neighbouring cell indexes of BCCH carriers by adding them in a PACKET DOWNLINK ACK/NACK message (or any other new message), given apart from the acknowledgement bitmap and the DOWNLINK_TFI, the rest of the information that can currently be included in a PACKET DOWNLINK ACK/NACK is of no use for MBMS.

Upon reception of such message, the network becomes aware of the cells to which the mobile station is most likely to reselect. Based on this information, the network is able to prioritise in the serving cell the MBMS NEIGHBOURING CELL INFORMATION for these neighbouring cells when applicable (i.e. when the same session is ongoing in one or more of these cells), and may potentially avoid sending MBMS NEIGHBOURING CELL INFORMATION messages for neighbouring cells to which the mobile station will not reselect, when transmission criteria are met. It is proposed to leave up to implementation how the network schedules the transmission of the MBMS NEIGHBOURING CELL INFORMATION messages and their content.

3.2.1.2 Indication of target cell when MBMS session is not started in such cell

While listening to an MBMS session in the source cell, the mobile station may assume based on the received MBMS NEIGHBOURING CELL INFORMATION messages that in the target cell to which the MS is likely to reselect, the MBMS session is not activated. In this case it is proposed that the mobile station could indicate its target cell and MBMS service id (BSIC, neighbouring cell index and TMGI, Session Id) to the network. This information can be sent to the network with PACKET DOWNLINK ACK/NACK message (or a new message).

Upon reception of the PACKET DOWNLINK ACK/NACK or new message, the network may allocate resources (e.g. if there are resources available in the network) for the MBMS session indicated by the mobile station in the target cell, and send corresponding MBMS neighbouring cell information to the mobile station.

It is proposed that the mobile station in this case behaves like in NACC by delaying the cell reselection until it has received MBMS neighbouring cell information from the network indicating allocated MBMS resources in the target cell. In this case there is a risk that the MS stays too long in the serving cell, which when feedback is used, may create too high interference. To tackle this, three options are possible:

· Introduce a new timer to prevent the mobile station from staying too long in the source cell. Such timer needs to be started when cell reselection criteria are triggered in the MS. While this timer is running, and upon reception of MBMS NEIGHBOURING CELL INFORMATION for the targeted cell, the mobile station makes the cell reselection to this cell, and continues normal reception of MBMS data in this cell. Upon expiry of this timer, the mobile station shall make normal cell reselection to the common channels of the target cell as currently specified in 3GPP TSs 44.060 and 44.018; or

· Use C1 parameter: the MS stays in the source cell until C1 gets negative or a better (by at least x dB) appears

· Use the reselection hysteresis mandating immediate reselection if the best reselection candidate gets much better than the serving cell

This procedure introduces some additional delay for the reselection which also increases interference to a certain extent since the mobile station is sending acknowledgments (when polled by the network) and is operating somewhat outside the planned coverage area of the serving cell. This additional interference, although considered marginal could be avoided if the mobile station stops sending acknowledgements for the period starting from the reselection criteria being first triggered and the network being informed about this, until the network has provided neighbour cell information for the reselection target cell and until the mobile station has actually reselected the target cell. It is proposed that this be achieved solely by the network, without introducing a new MS behaviour: it is left up to network implementation whether or not to poll the MS for feedback during that time. When polled, the MS shall answer normally.  In addition, in order to take into account that this particular mobile station is still receiving MBMS data from the source cell but not sending acknowledgements, the network may send additional repetitions during the above-mentioned period. Either maximum number of repetitions may be sent or the network may estimate a sufficient number of repetitions based on the recent previous acknowledgements from this particular mobile station. The latter one is felt to be less accurate because of the possibly quite different radio conditions experienced by the mobile station while staying on the border of the cell wrt to the ones previously experienced while still sending acknowledgements. For that reason the network may decide to still poll the mobile station during such period.

To avoid ping-pong effect between source and target cells it is proposed that currently specified hysteresis parameters are also used with this procedure (see 3GPP TS 45.008).

3.2.2 Feedback not in use

Not having feedback prevents mobile station from operating as described in §3.2.1 hence cannot report their most likely target cell(s).

However, in such a case, the network should randomise –on a cell basis- the MBMS NEIGHBOURING CELL INFORMATION messages in order to increase the likelihood that MS will have the relevant information prior to changing cell, and in order to avoid prioritising some cell vs some others when the network has no clue as to where MSs are moving. If the network would always send MBMS NEIGHBOURING CELL INFORMATION in the same order, the chances that a mobile station have the MBMS neighbouring cell information for the first cell, indicated in the first MBMS NEIGHBOURING CELL INFORMATION message are (significantly) higher than for the last cell (indicated in the last MBMS NEIGHBOURING CELL INFORMATION message).

4. Conclusions

This contribution has highlighted problems which do jeopardize the usefulness of the mechanism presented in [1]. Solutions are proposed to avoid as far as possible these problems and increase the chances that an MS prior to changing cell will have received the MBMS NEIGHBOURING CELL INFORMATION for this cell and its session; This, after all, is the very target of the proposal in [1].
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� . “MBMS NEIGHBOURING CELL INFORMATION (Cell C, Session S)” refers to an MBMS NEIGHBOURING CELL INFORMATION message carrying (at least):


the parameters allowing identification of the neighbouring cell C; and


the parameters of the ptm channel on which the session S is transmitted in cell C; and


the identifier of this session S
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