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MBMS Feedback and 
Neighbouring Cell Measurement Reporting

1. Introduction

When feedback is in use on an MBMS ptm channel, mobile stations sending feedback are also required to send neighbouring cell measurement reports in order for the network to provide necessary neighbouring cell parameters [3GPP TS 43.246]: “if feedback is in use, a mobile station when polled shall indicate in the acknowledgement message as many as possible and up to the six strongest non-serving carriers to the network. The network may in turn prioritise the transmission of MBMS NEIGHBOURING CELL INFORMATION message according to the cells reported by the mobile stations”. In order to access an MBMS ptm channel in a neighbouring cell, after cell change, the MS needs the ptm information in that cell as well as the reselection parameters for that cell. The former are provided with the MNCI message, while the latter are provided with SI2n message. This information is meant to be provided in the serving cell prior to cell change.

There is currently no means for allowing the transmission of neighbouring cell measurement parameters within (EGPRS) PACKET DOWNLINK ACK/NACK messages. This contribution addresses this problem and also proposes additional enhancement to allow the network for optimising the scheduling of neighbouring cells information sent in a serving cell.

2. Background

A mobile station acquiring a given MBMS session on a ptm channel, shall, if polled by the network, report an acknowledgement message giving the status of the data received for that session until it was polled [3GPP TS 43.246]. This information is used by the network to trigger retransmissions of data blocks of that session that have not been received by some mobile stations. 

The mobile station is also required to report up to the six strongest non-serving carriers to the network in the same acknowledgement message. The reporting of non-serving carriers is used by the network to allow for prioritising the transmission of MBMS NEIGHBOURING CELL INFORMATION messages for cells indicated as most likely targets by mobile stations, over those for cells that are less likely targets. This increases the chances that an MS has received the neighbouring cell ptm parameters for a given session before it moves to that cell, so it can quickly continue acquiring that session after cell change.

In order for an MS to access a target cell, the cell reselection parameters of that cell must be known by that MS. SI2n messages are scheduled by the network in the serving cell to provide such information, as opposed to letting the MS tune to a neighbouring cell and acquire the parameters therefrom.

To sum-up, for a mobile station to quickly continue acquiring a given session on a ptm channel after cell change, the mobile station should have the ptm parameters of that session in that cell as well as the cell reselection parameters for that cell.

The following problem is yet unsolved:

· Report of up to the six strongest non-serving carriers in an acknowledgement message in the serving cell;

Additionally, the following points should be considered:

· Scheduling of SI2n messages by the network to guarantee –as far as possible– that the cell reselection parameters of a given cell are available before a mobile station moves to that cell. Assistance from the mobile station would help such scheduling;

· Similarly as for the previous point, further assistance from the mobile station would help the network scheduling MBMS NEIGHBOURING CELL INFORMATION messages.

3. Proposal

3.1 Need for a new acknowledgement message

Existing (EGPRS)PACKET DOWNLINK ACK/NACK messages (see [2]) are not suited for providing reports for non-serving carriers. They contain information that is not needed in case of MBMS ptm i.e.:

· Channel quality reports (mandatory information except for EGPRS PACKET DOWNLINK ACK/NACK message for which this information is optional)

· Ability to request uplink resources (optional information)

In the case of the EGPRS PACKET DOWNLINK ACK/NACK message, the channel quality reports shall be included upon request from the network. If not, the acknowledgement information may use up the entire message.

It is therefore proposed to create a new acknowledgement message e.g. MBMS DOWNLINK ACK/NACK message which would provide the following:

· Acknowledgement information (mandatory)

· Reports for up to six strongest non-serving carriers (mandatory)

The coding of this message is described in §3.3.

3.2 MS Assistance for scheduling of neighbouring cell information

3.2.1 Cell reselection parameters

In order to guarantee –as far as possible– the cell reselection parameters for a given cell are available before a mobile station moves to that cell, it is proposed that the mobile station indicates to the network whether for a given neighbour it has received the reselection parameters or not. It is proposed that this indication be provided in the acknowledgement message along with the report for that cell. Reselection parameters being static, 1-bit indication is sufficient per each reported neighbour:

RESEL_PARAMS_ACQUIRED : bit (1)

Bit
0
Reselection parameters not acquired
1
Reselection parameters acquired

3.2.2 Ptm parameters

In a similar fashion as in §3.2.1, it is proposed to indicate for a given neighbour whether the MS has received for the session being acknowledged the ptm information for that neighbour.

The ptm information is however a dynamic information given the network may reconfigure a ptm channel for one or more sessions. The MS should therefore indicate whether it has received any ptm parameters for that session and if so what ptm parameters it has received, so as to guarantee the network is able to identify whether this information is outdated or not. If by means of this indication the network detects the MS has gotten outdated information, the network may need to send updated ptm information in the serving cell. In order to indicate what ptm parameters the MS has received, it is proposed to use a change mark indication of one or more bits. 2 bits are proposed in the example below. This change mark serves as an index to a given set of parameters sent by the network. The principle is as follows:

· The network provides a change mark (MBMS_PTM_CHANGE_MARK) for given ptm parameters for a given session provided in a MBMS NEIGHBOURING CELL INFORMATION message

< MBMS_PTM_CHANGE_MARK : bit(2) >
· The mobile station when receiving this MBMS NEIGHBOURING CELL INFORMATION message and if it is acquiring that particular session stores the value of the indicated MBMS_PTM_CHANGE_MARK (typically until a new one is received or until the MS changes cell, whichever occurs first)

· The mobile station provides, if available for a reported neighbour, the stored MBMS_PTM_CHANGE_MARK for that session in the acknowledgement message, as follows:

{
0







-- No ptm parameters acquired
|
1

< MBMS_PTM_CHANGE_MARK : bit(2) > }
-- Ptm parameters acquired

· Upon reception of the acknowledgement message, the network is able to detect for that session any discrepancy between the change mark reported by an MS, and the latest one sent by the network, for any given reported neighbour. If no change mark is reported by the MS, the network may decide to send an MBMS NEIGHBOURING CELL INFORMATION message containing the needed parameters. This indication may also be used as a trigger to initiate the data transfer for a particular session in a given cell (if not already started).

3.3 Acknowledgement message

A possible encoding of the MBMS DOWNLINK ACK/NACK message is presented below, where the new fields proposed above are highlighted in red. Neighbouring cell reporting is provided before the actual acknowledgement information, the reason being that for EGPRS, the Ack/Nack description must be at the end of the message.

This message is a point-to-pont message sent in uplink on PACCH, from a mobile station to the network.

Note that Final Ack Indication might not be needed in MBMS.

< MBMS Downlink Ack/Nack message content > ::=


< DOWNLINK_TFI : bit (5) >


< MBMS NC Report : < MBMS NC Report struct > > 
-- Neighbouring cell reporting

{ 0
< Ack/Nack Description : < Ack/Nack Description IE > > -- Ack/Nack information

| 1
< MS_OUT_OF_MEMORY : bit (1) >



< EGPRS Ack/Nack Description : < EGPRS Ack/Nack Description IE > > }

< MBMS NC Report struct > ::=


{ 0
< BA_USED : bit (1) >


| 1
< PSI3_CHANGE_MARK : bit (2) > }


< NC Report : < NC Report struct > >;

< NC Report struct > ::=


< RXLEV_SERVING_CELL : bit (6) >
-- Serving cell Rx level

< NUMBER_OF_NC_MEASUREMENTS : bit (3) >


{
< NCELL_LIST_INDEX_N : bit (5) >
-- Neighbouring cells Rx levels


{ 0
| 1
< BSIC_N : bit (6) > }



< RXLEV_N : bit (6) >



< RESEL_PARAMS_ACQUIRED : bit (1) >



{ 0



| 1
< MBMS_PTM_CHANGE_MARK : bit (2) > }


} * val (NUMBER_OF_NC_MEASUREMENTS);

< Ack/Nack Description IE > ::=


< FINAL_ACK_INDICATION : bit (1) >


< STARTING_SEQUENCE_NUMBER : bit (7) >



< RECEIVED_BLOCK_BITMAP : bit (64) > ;

< EGPRS Ack/Nack Description IE > ::=


{ 0
< EGPRS Ack/Nack Description struct >
-- This IE fills rest of message


| 1
< Length L : bit (8) > }






-- Value part of this IE is of length L


< bit (val(Length L)) > & < EGPRS Ack/Nack Description struct > ;

< EGPRS Ack/Nack Description struct > ::=


 < FINAL_ACK_INDICATION : bit (1) >


 < BEGINNING_OF_WINDOW : bit (1) >


 < END_OF_WINDOW : bit (1) >


< STARTING_SEQUENCE_NUMBER : bit (11) >


{ 0 | 1
< COMPRESSED_BITMAP_LENGTH: bit (7) >




< COMPRESSED_BITMAP_STARTING_COLOR_CODE: bit (1) >




< COMPRESSED_RECEIVED_BLOCK_BITMAP : bit (val(COMPRESSED_BITMAP_LENGTH)) > }




< UNCOMPRESSED_RECEIVED_BLOCK_BITMAP: bit** > ;

4. Conclusions

This proposal allows an MBMS MS to report of up to the six strongest non-serving carriers in an acknowledgement message in the serving cell. It is proposed that an “MBMS DOWNLINK ACK/NACK” message be created for that purpose.

Additionally, it also proposes that MS assistance is provided to the network in an acknowledgement message to indicate whether neighbouring cell information (cell reselection parameters, and ptm parameters for a given session) has been received. This enables:

· Scheduling of SI2n messages by the network to guarantee –as far as possible– that the cell reselection parameters of a given cell are available before a mobile station moves to that cell;

· Similarly as for the previous point, scheduling of MBMS NEIGHBOURING CELL INFORMATION messages by the network to guarantee that ptm parameters for a given session in a given cell are available to a mobile station before this mobile station moves to that cell.
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