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MBMS transfer mode 

1 Introduction

In the current GERAN specifications a mobile station is considered to be in some ‘MBMS idle mode’ during the reception of an MBMS session, which means that the mobile stations need to listen to the (P)BCCH in addition to the MBMS p-t-m channel. This, in turn, puts strict requirements on the location of the MBMS p-t-m channel, and limits the number of simultaneous MBMS sessions on a carrier.

At GERAN#25 it was proposed, in [1], that it should be possible to send the relevant paging messages (CS and PS) and system information on the PACCH of the MBMS p-t-m channel.

The mobile stations would then not need to listen to the (P)BCCH during the MBMS session and the requirements on the location of the MBMS p-t-m channel can be removed.

At the GERAN#25 meeting it was considered too late to introduce this proposal in Release 6 but instead proposed for introduction in Release 7. This paper first describes the proposal and then discusses how it can be introduced.

2 Transmission of system information and paging messages on the MBMS p-t-m PACCH

The location of an MBMS p-t-m channel, given the current requirement that the mobile stations need to listen to the (P)BCCH in addition to the MBMS session, can be seen in figure 1. The figure shows a typical scenario where the MBMS p-t-m channel is located on a carrier with frequency hopping (not the BCCH carrier). For MBMS services with high throughput requirements, which would be running EGPRS on at least 3 time slots with feedback, it would then only be possible to have one MBMS session per transceiver. An operator would therefore need one EDGE capable transceiver per MBMS session (and cell). In addition, there is a limit in throughput since maximum 3 time slots can be used for an MBMS session.
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Figure 1. MSs in idle mode during MBMS session, frequency hopping used; M=MBMS transfer, U=Uplink feedback channel, Mn=Time slots which could be used by MBMS sessions with no feedback.
In order to avoid that the mobile stations that are receiving the transfer of an MBMS session need to listen to the (P)BCCH in addition to the MBMS p-t-m channel it is proposed to introduce an ‘MBMS transfer mode’. The MBMS transfer mode corresponds to that the mobile station would receive CS and PS paging messages and system information on the PACCH of the MBMS p-t-m channel during the MBMS session (corresponding to messages which are sent on the PACCH of a p-t-p TBF to a mobile station in packet transfer mode). The network (BSS) would then keep track of the mobile stations that are listening to an MBMS session in a cell and would thus be able to send the paging messages for the concerned mobile stations.
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Figure 2. MSs in MBMS transfer mode during MBMS session, frequency hopping used.
Figure 2 shows the possible location of MBMS p-t-m channels when mobile stations are in ‘MBMS transfer mode’, for the same typical scenario as in figure 1. It is then possible to have 2 simultaneous MBMS sessions, with 4 time slots each, on a carrier. Some capacity of the MBMS p-t-m channel would be needed for sending paging messages and system information on the PACCH, but it is in turn possible to have up to 4 time slots allocated for each session. The possibilities to combine the MBMS p-t-m channel with normal EGPRS TBFs will then also increase with this proposal.

With a single EDGE transceiver in a cell it would then be possible to run 2 MBMS sessions with high throughput requirements simultaneously.
Since two modes (‘MBMS transfer mode’ and ‘MBMS idle mode’) will be available the network needs to inform the mobile stations about what mode that is used for the specific session in the cell (and thus whether they need to listen to the (P)BCCH in addition to the MBMS p-t-m bearer or not). This information can be included with an extra bit in the MBMS ASSIGNMENT and MBMS MS_ID ASSIGNMENT messages.

3 Mobile station identity

To be able to perform the MBMS paging co-ordination (i.e. to send CS/PS pages on the appropriate MBMS PACCH) the network needs to have the identities (TLLI/IMSI mapping) of the mobile stations that are listening to the MBMS session in the cell. Since the BSS has the TLLI values for the different mobile stations it can use the Radio Access Capability Update procedure towards the SGSN in order to retrieve the TLLI/IMSI mapping.

The network would then also need to be aware of when mobile stations leave the MBMS session in a cell. This could either be achieved with the existing mechanism to detect that a mobile station is no longer present (which in turn leads to that the network can reuse the MS_ID) and/or with some control message from the mobile station.

If the BSS is aware of the identities of the mobile stations that are listening to an MBMS session, it would also know if a p-t-p TBF is to be setup for such a mobile station. The BSS would then be able to locate the p-t-p TBF in such a way that the mobile station does not have to leave the MBMS session while it is listening to/transferring on the p-t-p TBF. That would mean that it would be possible to have interactivity in the MBMS services (e.g. voting during a TV broadcast) without any packet loss on the MBMS reception. The mobile station could also perform e.g. periodic Routing Area Updates without leaving the MBMS session.

4 Non-feedback MBMS bearers

In the non-feedback case the network is normally aware of the mobile station identities at the beginning of the session since they are received in the MBMS SERVICE REQUEST messages. However, the network does not then keep track of what mobile stations that are still listening on the MBMS bearer.

Some alternatives to how this can be handled, in case MBMS transfer mode shall be used for non-feedback case as well, are:

· By using an uplink control message that the mobile station sends when it leaves the session/cell and/or when requested by the network.

· By sending the paging message on both the PACCH and the (P)CCCH in the addressed cells. An alternative would then be to use the (P)CCCHs in case the mobile station does not respond on the page sent on the PACCH within a certain time.

The network also needs to be aware of mobile stations that perform cell reselection into the cell. Since these mobile stations would today not perform any access request in the (new) cell since it is a non-feedback MBMS bearer an additional bit in the MBMS NEIGHBOURING CELL INFORMATION message would be needed. This bit would indicate whether the mobile stations shall perform access request in the new cell even if a non-feedback MBMS bearer is used (and the mobile station is not able to listen to the (P)CCCH in addition to the MBMS p-t-m bearer anyway). An alternative solution would be to replace the ‘uplink feedback channel description’ parameter in the MBMS NEIGHBOURING CELL INFORMATION message with a ‘counting requested’ parameter. That parameter will simply indicate whether the mobile station shall perform access in the new cell or not. In case there is an uplink feedback channel in the new cell, the mobile station can then receive the description in the MBMS ASSIGNMENT message anyway.

5 Mobile station compatibility

An issue concerns how to handle the risk that there might be “legacy mobile stations” (i.e. Release 6 MBMS capable mobile stations) that are not able to listen to MBMS bearers that are using MBMS transfer mode. Some alternatives are:

· To introduce MBMS transfer mode from Release 6. This alternative was however not considered acceptable at the GERAN#25 meeting.

· To introduce a new optional bit in the MBMS SERVICE REQUEST message indicating support for ‘MBMS transfer mode’. The network could then decide on what mode to use in a cell depending on the capabilities of the interested mobile stations in the cell.

· To accept that some mobile stations can not receive all MBMS sessions. Mobile stations that do not support MBMS transfer mode would then notice that it is not capable to receive MBMS sessions where MBMS transfer mode is used since they need to listen to the (P)CCCH as well.
Even if the MBMS transfer mode is introduced in Release 7, it would of course be possible for a Release 6 MBMS capable mobile station to support MBMS transfer mode, i.e. to accept that system information and paging messages are received on the PACCH and to understand the new information elements that are introduced for MBMS transfer mode.
6 Benefits and Drawbacks

The benefits of the proposal are:
· The MBMS p-t-m channel can be allocated in a much more flexible way (i.e. it is not dependent on the location of the (P)BCCH). This will then also increase the possibilities to combine MBMS p-t-m channels with normal TBFs.

· The paging load would decrease in all cells since the BSS is aware of the location of the mobile stations receiving the MBMS session on a cell level.

· It is possible to have more than one ‘high capacity’ MBMS session on a single carrier.

· It is possible to use more than 3 time slots for an MBMS session (in a typical scenario).

· Given the existing MS requirements (5+1 including the (P)CCCH) up to 5 time slots could actually be used for MBMS data transfer (including the PACCH).

· It is possible to put p-t-p TBFs for the mobile stations listening to the MBMS session in such a way that they do not have to leave the MBMS session.

· The signalling amount on the (P)CCCH would decrease. 

The drawbacks of the proposal are:

· The signalling amount on the MBMS PACCH would increase.

· The network needs to perform a TLLI/IMSI mapping for the mobile stations that are receiving the MBMS session.
7 Open issues

In order to introduce the MBMS transfer mode in the GERAN specifications there are some areas that need to be discussed/decided on:

Non-feedback case:

It needs to be decided if it shall be possible to use MBMS transfer mode in the non-feedback case as well since that means that a new bit should be introduced in the MBMS NEIGHBOURING CELL INFORMATION message. Alternatively the ‘uplink feedback channel description’ parameter in the MBMS NEIGHBOURING CELL INFORMATION message can be replaced with a ‘counting requested’ parameter.

Mobile station compatibility:

It should be discussed how to handle the issue with Release 6 mobile stations that would not be able to receive sessions that are using MBMS transfer mode.

8 Conclusion

This paper proposes that, given the benefits and drawbacks that have been presented in section 6, the possibility to have the mobile stations receiving an MBMS session in an ‘MBMS transfer mode’ shall be introduced in the specifications. The mobile stations shall then be able to receive system information and paging messages on the PACCH of the MBMS p-t-m channel.

It is then also proposed to introduce an extra bit in the MBMS ASSIGNMENT and MBMS MS_ID ASSIGNMENT messages indicating whether the mobile station shall listen to the (P)CCCH in addition to the MBMS p-t-m channel or not. If the bit is not present the mobile station shall listen to the (P)CCCH in addition to the MBMS p-t-m channel.
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