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RIM Applications for MBMS
1 Introduction

Cell reselection during p-t-m MBMS transmission has been recognized as critical due to the service interruption that this causes.

The MS receiving MBMS data is able to read in parallel the PBCCH of the serving cell, but not the BCCH of the neighbouring cells. Thus TS 43.246 [1] currently states (sub-clause 8.1): 

“If the PBCCH is not present in a cell, the network shall provide the parameters affecting cell reselection towards neighbouring cells using the PACCH.”
The needed parameters are the Cell Selection Parameters contained e. g. in SI3.

When only BCCH is available in the serving cell these parameters are broadcast in SI3 in the target cell. Therefore for the cell reselection in MBMS a RIM application to transfer these parameters (or the complete SI3) from the neighbour BSC is also needed.
In [5] it is proposed  that this data may be broadcast in a new message on BCCH. Also in this case the above mentionned RIM application will be necessary. 
Further TS 43.246 currently states (sub-clause 6.2.1): 
“6.2.1    Distribution of MBMS Neighbouring Cell Information

If in a given cell an MBMS session is being sent on a p-t-m channel; and if in any neighbouring cell of that given cell, the same session is being sent on a p-t-m channel, the network may provide in that given cell for that MBMS session, information about the characteristics (frequency and timeslot allocation) of the MBMS p-t-m channel and the relevant MBMS_BEARER_ID of each of these neighbouring cells. The network shall not provide neighbouring cell information for sessions that are not being sent in that given cell.

This information is provided to mobile stations on the PACCH/D of the p-t-m channel using the MBMS NEIGHBOURING CELL INFORMATION message. An MBMS NEIGHBOURING CELL INFORMATION message is sent for each session, per neighbouring cell. This message also includes an indication of whether an uplink feedback channel associated to the MBMS p-t-m channel is established in the specific cell, and if so on which timeslot.

A mobile station on a p-t-m channel shall ignore any MBMS NEIGHBOURING CELL INFORMATION message for any session it is not acquiring on that p-t-m channel.”

So if the target cell is parented by another BSC a RIM appplication is also needed to transmit this information.

Basically it is possible either to define an unique application for both kind of information or to define two applications, one for each information.

The cell reselection parameters depends on the target cell only and therefore do not correlate in any way with the MBMS data channel, which is MBMS bearer specific. The first solution would lead to a useless, whenever probably not critical, blind load, if the cell reselection parameters are attached to each channel allocation. But anyway in this case the application has to analyse each message to extract the new information. And if the option proposed in [5] is retained it is mandatory that the SI3 information is provided independently of any MBMS service.
 It is therefore proposed to define 2 RIM applications, named in the following SI3 and MBMS data channel.

2 SI3 application

In idle mode, when the PBCCH is not present in the serving cell the cell reselection parameters are contained in the SI3 message of the neighbour cell.

The RIM SI3 application may be defined to transport this information only.

However it appears more simple to convey the complete SI3 message via the Core Network. This solution allows to re-use the same mechanism as for the NACC application, and the SI3 change mark allows an easy tracking of the information. The drawback is to transport a few more information that needed through the Gb interface, but this can be seen at neglectible.
And anyway if the option presented in [5] is retained it is probable that the complete SI3 information is needed.
It should be noted that if the SI3 information is already available, for example because provided by the NACC application, the BSS can and should refrain from the use of the SI3 application. This is a matter for an implementation optimisation, which save a few capacity on the Gb interface. But if the PBCCH is available in the target cell NACC will provide a PSI consistent set and is unable to provide the cell reselection information contained in SI3

3 MBMS data channel application

The RIM protocol allows in a RIM PDU to report about only one cell. The MBMS data channel application shall therefore be able to report about each MBMS bearer in the cell, which is identified with the TMGI (without or with a PLMN identifier).

3.1 Data description

For each TMGI the serving BSS is required to provide the following information:

1. the session number;

2. An indication whether a ptm channel is provided or not on the radio interface. If yes additionally the following parameters of the ptm radio channel:

3. the frequency parameters using direct encoding 2 and including HSN and MAIO, as described in TS44.060 table 12.8.1;

4. the MBMS Bearer Id used in the DL;

5. the DL Time slot allocation;

6. the UL time slot allocation and the USF for the feedback channel if provided for this TMGI;

The encoding of this data shall be the same as in the MBMS NEIGHBOURING CELL INFORMATION message as proposed in [2] in order to ease the construction of this message. Thus CSN.1 shall be used for the coding of the application containers.

Another option would be to transmit to the controlling BSS all the information needed to calculate by itself the frequency parameters of the radio channel (Cell Allocation, GPRS allocation, etc…). The advantage is that the effort needed in the serving BSS to support the application is low, and therefore the introduction of the MBMS data channel RIM application easy, even in a multi-vendor environment. The drawback is obviously that each controlling BSS has to calculate the direct encoding 2 of the frequency parameters. Therefore this option is not supported.

3.2 Data validity

The data shall be provided to the serving BSS at the beginning of each session if so desired. There are here 2 options:

1. in the first option the controlling BSS requires the data for each TMGI at the beginning of each session. If the RAN-INFORMATION-REQUEST PDU is received in the serving BSS before a decision about the MBMS ptm radio channel allocation has been taken the serving BSS will answer with “no ptm MBMS channel” in the RAN-INFORMATION/Multiple Report Initial PDU, and then actualise the information with a RAN-INFORMATION/Multiple Report PDU once the MBMS ptm radio channel is known (but still not necessarily allocated). At the end of the session controlling and serving BSS assume that the requirement has been served and discard implicitly the requirement and the transmitted data for this TMGI.

2. in the second option the controlling BSS requires the data for each TMGI at any point of time. The requirement remains valid after the end of the MBMS session till the controlling BSS explicitly reset the requirement for the TMGI. The application has to summarize the various requirements coming during the life time of the RIM association and to memorize over a long time for which TMGI the requirement exists.

In both options any change in the MBMS data channel allocation during the session shall be reported with a RAN-INFORMATION/Multiple Report PDU. Also the deallocation due to the reception by the BSS of a MBMS SESSION STOP message from the SGSN shall be reported. 
It is proposed in both options that at the end of the session the serving BSS does not report the ptm radio channel release. The reason is that due to the loose synchronisation it is highly probable that this information cannot be transmitted in time to the MS in the coverage of the controlling BSS, and that this information is anyway not useful due to the less time remaining till session end to exploit it. It is the duty of the controlling BSS to mark the data as obsolete at the end of the MBMS session.

In the option 2 since the MBMS channel is assumed per default to be not allocated in the neighbour cell since the end of the previous session, the serving BSS will report only in case of a ptm radio channel allocation.

A drawback of the option 1 is also that if the controlling BSS requires information from a cell outside of the service area the serving BSS ignores the time point of the end of the session and therefore the life time of the requirement may be ambiguous. Therefore the controlling BSS shall explicitly stop the report for this TMGI, or a report with the reason “cell outside of the service area” shall implicitly stop the report..

Another drawback of the option 1 is that a lot of traffic is generated at the beginning of the session when every BSS requires the MBMS channel information from the neighbouring cells parented by other BSS´s. In the option 1 a RAN-INFORMATION-REQUEST/Multiple Report PDU followed by one or 2 RAN-INFORMATION/Multiple Report PDU are generated per cell for each TMGI at the beginning of the session. In option 2 only one RAN-INFORMATION/Multiple Report PDU is generated for each TMGI and only for the cells where a ptm radio channel is allocated at the beginning of the session. Whenever it is believed that the Gb interface is able to support this traffic, this additional load is unnecessary and should be avoided.

The only advantage of option 1 is that the application does not need to memorize the active TMGI´s longer than the duration of the session. But this advantage is low regarding the fact that the RIM protocol is designed for such applications with a  long term memory.

The conclusion is that the option 2 is preferred. This was also the option preferred at GERAN#21bis meeting.
3.3 Application containers

Here also 2 options are possible:

1. For each TMGI the related information is in one application container, the RIM container contains several application containers.

2. Only one application container in the RIM container (and in the PDU), with multiple TMGI related information.

Both options are nearly equivalent, option 2 is preferred because:

· the other RIM applications use also one application container only.

· It is easier to align the coding of the one container with the coding of the MBMS NEIGHBOURING CELL INFORMATION message, providing a dynamic advantage in the source BSS to construct the MNCI message and easing the alignment of both TS 48.018 and TS 44.060 specifications.   
3.3.1 RAN-INFORMATION-REQUEST MBMS data channel container

The application container shall include:

· The identity (RAI + Cell Id) of the reporting cell;

· A list of the TMGI´s for which a report is required;

· A list of the TMGI´s for which a report is no longer required;

It should be noted that if the option 1 of the previous sub-clause is retained the list of the TMGI´s for which a report is no longer required is only  used to stop the report during the session. Depending on the maximum length of a session it could be easier to simply wait till the end of the session.

3.3.2 RAN-INFORMATION MBMS data channel container

The application container shall include:

· the identity (RAI + Cell Id) of the reporting cell;

· a list of the TMGI´s for which a report is required with the MBMS data channel description;

· A list of the TMGI´s for which a report is no longer provided;

In order to provide at the application level an acknowledgement for the RAN-INFORMATION-REQUEST application container the RAN-INFORMATION/Initial Multiple Report shall provide an information for each of the TMGI´s listed in the RAN-INFORMATION-REQUEST application container. For each required report the MBMS ptm channel description shall be provided. The application shall mirror the list of the TMGI´s for which a report is no longer provided in the RAN-INFORMATION-REQUEST application container.

This put some limitations to the number of TMGI´s for which a report is required in the RAN-INFORMATION-REQUEST application container. Each of these TMGI generate roughly 22 additional octets in the RAN-INFORMATION/Multiple Report Initial application container. Thus this constraint appears very mild looking at a maximum PDU length of roughly 1400 octets.

The subsequent RAN-INFORMATION/Multiple Report application container may contain any number of TMGI´s as long as the PDU does not exceed the maximum length tolerated by the Gb interface.

3.3.3 MBMS data channel error container

The following error causes are proposed:

· Inconsistent channel description

· Incomplete container in the RAN-INFORMATION/Multiple Report Initial application container

· Incomplete container in the RAN-INFORMATION/Single Report application container

4 Conclusion

To support the MBMS feature in Rel-6 two RIM applications have been defined, several options have been proposed and analysed.

It is proposed to confirm the choices developped in the present document.

2 companion documents contain the Change Requests needed for the introduction of these applications in TS 48.018 in Rel-6.
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