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MBMS NACC in GERAN

1. Introduction

MBMS services are a new type of radio services in GERAN. One of the main differences with “classical” services is that the service should be offered and used by mobile users in idle mode, means without explicit radio connection with the GERAN. These services use a point to multi-point (ptm) connection, either in multicast or in broadcast mode. It is expected that from the network point of view service continuity for MBMS services is offered in a large service area by a rough synchronisation of the transmission in each cell of the service area.

Because the mobiles are kept in idle mode in order to save radio resources the radio network is not aware neither of the number nor of the position of users in a given cell which are using the ptm connection. If now due to its mobility a user has to reselect a neighbouring cell in order to get better radio conditions it can only use the existing mechanisms for cell reselection for MS in GPRS idle mode which specify that the MS has to tune its frequency on the (P)BCCH frequency of the new cell and acquire there the complete information concerning the new cell. This acquisition may last quite a long time (up to 5 sec or even more). Only after this proceeding is complete the MS is allowed to access the new cell if necessary. Till R99 MS in packet transfer mode use this proceeding and re-establish the connection (TBF) after cell reselection, taking into account the long reselection time. For MBMS services this means that the MS after the cell change has to take into account the long acquisition time before accessing the new cell and to wait a polling of the target cell to get the MBMS data channel in the new cell or to get on a point to point connection the address of the MBMS data channel.

From R4 upwards an amelioration named Network Assisted Cell Change (NACC) was introduced in (E)GPRS to speed up the cell reselection and thus shorten the service interruption time: When the GERAN experiences through measurement reports or through a Packet Cell Change Notification message that the MS is going to re-select another cell the network transmits in the DL to the MS to speed up the process all the data about the target cell, so that the MS saves the time needed for the acquisition of the (P)BCCH information. On this way the service interruption time may be kept clearly under 1 sec. However this is only applicable in the case of a MS having a connection with its Radio Access Network, in this case the GERAN, but not in the case of MBMS services where the MS are kept in idle mode.

2. Proposal NACC for MBMS

It is proposed to extend and adapt the NACC mechanism to MS in idle mode during the MBMS data transmission phase to reduce the service interruption time. Further it is proposed to allow the network to control the mobility of MSs in the network during the MBMS data transmission phase.

It is proposed to place the MS during the MBMS data transmission under a network control very similar to NC0 and CCN mode control for MS in packet transfer mode in GPRS. The main difference is however that in the case of MBMS transmission the MS is still in idle mode. When the MS finds a better cell it establishes a ptp connection to the GERAN by sending an access burst on the (P)RACH or better on a special contention channel denoted here MRACH, see also [3] with a still tbd cause, which may be the “MBMS” cause (see [6]). On the allocated uplink channel the MS transmits to the GERAN a Packet Cell Change Notification.

After receiving a PACKET CELL CHANGE NOTIFICATION message from the mobile station the network can behave in different ways as described below.

1) The network responds with a PACKET CELL CHANGE CONTINUE message. It may also send the description of the MBMS data channel in the target cell (new feature). Then the MS continues cell reselection and possibly accesses directly the MBMS channel in the new cell.

2) The network sends first necessary system information for the cell proposed in the PACKET CELL CHANGE NOTIFICATION message, or for any other cell, in one or more instances of the PACKET NEIGHBOUR CELL DATA message and sends then a PACKET CELL CHANGE CONTINUE message. It may also send the description of the MBMS data channel in the target cell (new feature). The mobile station shall store the received system information. When the PACKET CELL CHANGE CONTINUE message is received, the mobile station shall continue the cell reselection.

3) The network sends first necessary system information for the cell proposed in the PACKET CELL CHANGE NOTIFICATION message, or for any other cell, in one or more instances of the PACKET NEIGHBOUR CELL DATA message and sends then a PACKET CELL CHANGE ORDER message. It may also send the description of the MBMS data channel in the target cell (new feature). The mobile station shall store the received system information and follow the procedures as specified for the PACKET CELL CHANGE ORDER message in TS 44.060.

4) The possibility for the network to order the mobile station into NC2 mode with a PACKET MEASUREMENT ORDER message is still ffs. Its usefulness has to be first investigated.

5) No network response. After expiration of the corresponding timers, the mobile station shall retransmit once the PACKET CELL CHANGE NOTIFICATION message and after re-expiration of the timer continue cell reselection

A flow control illustrating the proposal is shown below.

1. During the MBMS data transmission on a ptm channel the MS detects another cell as offering better radio conditions

2. The MS sends an initial access on the (P)RACH, or better on a special contention channel reserved for MBMS (denoted here MRACH) if available. The cause for the access is still tbd.

3. The GERAN assigns an UL Radio block 

4. On this Radio block the MS transmits its Packet Cell Change Notification. Contention resolution is made using the TLLI deduced from the P-TMSI.

5. The GERAN assigns a DL TBF for the NACC data transmission

6. The GERAN transmits on this DL TBF the NACC data using already available RLC/MAC control messages and the MBMS data channel in the neighbour cell (ARFCN, TS, hopping info, TFI, etc…) and the choosen target cell.

7. After completion the MS leaves the source cell and accesses the target cell to continue the reception of MBMS data.
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3. Discussion of the proposal

The main advantages of the present proposal are:

· The MBMS service interruption time at cell change is considerably reduced at the expense of a few bandwith allocated on demand. 

· The MS remains in the idle state, there is no need for a state transition at the end of the NACC data transmission. Since only RLC/MAC control messages are exchanged there is no need for any MS specific communication with the SGSN nor for a cell update..

· The cell change remains a pure (GE)RAN matter, the CN is not involved (or only for the transparent transport between BSC´s of NACC information and possibly of the resource allocation for the MBMS bearer in the target cell). 

· The proposal reuses largely existing mechanisms for NACC, making the implementation easy. The main change compared to (E)GPRS NACC is that MS in idle mode are allowed to take the initiative to trigger the NACC. The NACC data may be used to indicate to the MS whether the MBMS service is supported in the target cell, avoiding unnecessary accesses in the target cell and optimising the usage of the scarce radio resources.

· The NACC data may be used by the GERAN to redirect the MS to another cell as the proposed one (e. g. umbrella cell or cell in another frequency band) allowing the network to optimise the coverage as already done in the case of NACC. This also may be used to redirect the MS to another RAT if necessary, see also [5].

· Depending on the MS capabilities and of the required bandwith for the MBMS data transmission the MBMS NACC procedure may be executed in parallel to the MBMS data transmission see also [1] and [2] contributing to the reduction of the service interruption time.

4. Network Control of the MBMS NACC 

Because the mobiles are kept in idle mode in order to save radio resources the radio network is not aware neither of the number nor of the position of users in a given cell which are using the ptm connection.

Ordering the “MBMS NACC mode” using the (P)BCCH may lead therefore to an overload of the system if a high number of users decides at the same time to move to another cell. This may be the case for example at the end of a football game. Of ourse it is possible to reset the use of the NACC at this critical time, however a command over the (P)BCCH information is not really flexible enough.

It is therefore proposed to include the NACC control in the description of the MBMS bearer at the allocation time. The background idea is also that the MBMS NACC feature is particularly usefull in the case of a streaming MBMS bearer, but its necessity in the case of best effort MBMS bearers has still to be demonstrated. Another advantage is that the control of the MBMS NACC for a particular bearer may be easily and quickly modified on a cell basis using in-band control messages.

On the other hand it would be useful to define the cells to which the “MBMS CCN” applies like in the GPRS CCN. It is still ffs whether a new MBMS CCN flag is needed in addition to the already defined CCN flag, or whether the last may be reused. In the first case it is ffs whether the “MBMS CCN” flag has to be defined at MBMS bearer allocation

5. Conclusion

The present document proposes an efficient way to reduce the interruption time of a MBMS bearer at cell change at the expense of a few bandwith. Existing mechanisms for NACC in GPRS are largely reused, facilitating their implementation. Also a proposal how the network should control this feature has been presented.

The proposal should be discussed and the conclusions included in the GERAN MBMS stage 2 TS.
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