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MBMS Directed Retry

1. Introduction

At GERAN#13 the following requirement was agreed:

“where cells are co-located (incl. UTRAN & GERAN), it should be possible for the network to move all MSs involved in MBMS data reception to the same frequency. Hence a mechanism to enable the Network to move MBMS subscribers between inter-frequency cells is required.

This applies also to GERAN between cells in 1800 MHz band and 900 MHz band.”

The present document is focussed on the multicast mode inside the GERAN, described in chapter 2 and discussed in chapter 3, but a short solution for the inter-RAT case is also given in chapter 4.

2. Proposal for MBMS Directed Retry

The existing mechanisms for cell selection for MS in idle mode are specified in detail. For many reasons a “service specific cell selection” was rejected in the past, it seems difficult to modify the cell selection algorithm taking into account the possible transmission of MBMS data in multicast mode.

However in the CS domain it is possible to begin the connection establishment in a cell and to allocate then a dedicated channel in another cell in order to continue the connection establishment or to begin with the user data transmission.

The present document proposes to extend and adapt this mechanism known as “directed retry” for dedicated connections in the CS domain to MS in idle mode at the beginning of the MBMS data transmission phase.

During the MBMS joining phase the so called TMGI which characterizes the service the mobile user wants to be connected is allocated to each mobile. The presence of the TMGI in the radio resource allocation message allows to address during the notification phase all MS and only these which desire to use the given MBMS service or are using it.

In the following the proposal is illustrated in the case the paging channel is used for the notification. It would be easy to adapt the proposal in the case another tbd channel is used for the notification.

The allocation of a channel to transmit MBMS data in a given cell consists of 2 steps

· In the first step the GERAN pages all MS potentially interested by a given MBMS service sending in each paging group the same paging message containing the TMGI characterizing the service.

· In the scond step the complete description of the ptm MBMS bearer is done on the AGCH resp. on the PAGCH.

It is proposed in the present document to extend the description of the MBMS bearer with a Cell Identifier allowing the MS to be redirected to another cell. Optionally a more detailled description of the cell as it is done on the (P)BCCH may be added. In this case, depending on the size of the needed data the PAGCH may allocate a short TBF to transmit the complete cell description, as it is currently done for the NACC in (E)GPRS.

A short flow diagramm illustrating the prorosal is given below
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The proposal takes advantage that it is assumed that the MBMS data transmission is somehow synchronised between all the cell of the service area. So it is easy for the GERAN to delay the MBMS data transmission in the target cell till it can be assumed that all the concerned MSs have re-selected the target cell.

3. Discussion of the proposal

3.1. Application field of the proposal

Of course the MS´s having a ptp connection with the GERAN will not follow this redirection, because the establishment of the MBMS bearer has to be made on a dedicated way along the existing ptp connection. The MS in Packet Transfer Mode and MAC idle mode will ignore the MBMS allocation addressed with the TMGI, even if this TMGI has been allocated to the MS.

The proposal applies therefore only to MS able to receive the MBMS bearer allocation sent on the paging or notification channel.

3.2. Inter-frequency cell reselection, hierarchical cell structure

Since the MBMS potential clients 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 will use the ptm connection. The above mechanism pre-supposes that any (or the overwhelming majority of) MS in the source cell may be supported by the target cell. This is the case in two usual cell configurations:

· The source cell in the 1800 MHz band is co-located with a target cell in the 900 MHz band, without a common BCCH

· The source cell belongs to the lower layer of a hierarchical cell structure (possibly in the 1800 MHz band), the target cell is an umbrella cell (usually in the 900 MHz band) covering a large area comprising several cells of the lower layer

For these two types of radio network configuration the source cell is fully covered by the target cell, and the proposal offers a simple solution. Also such network configurations are supported by additional parameters broadcast on (P)BCCH to avoid ping-pong effects and ensure the stability of the system.

 Note that the moving in the opposite direction, e. g. from the umbrella cell to the lower hierarchical layer is not possible with this mechanism, since the network is unable to redirect the MS to an appropriate cell without a ptp connection. A compromise solution between directed retry and the NACC mechanism for MBMS described in [5] seems to be rather promising: The source cell gives to the MS on the notification Channel or on a TBF a list of neighbour target cells with the description of the MBMS channel in the target cell and orders the MS to choose the best suitable of these cells.

It should also be noted that the absence of uplink in the case of MBMS transmission eliminates the problems inherent to the MS to MS and MS to BTS interferences in the case of HCS, is thus very favorable to such configurations.

Also the transmission of the MBMS in the higher hierarchical layer saves the coresponding bandwith in every cell of the lower layer. Even if the bandwiths in different frequency bands are not fully comparable, such a configuration is bandwith saving.

3.3. Routing Area / Location Area Update

Simultaneous support of MBMS and non-MBMS service is required, therefore MSs are required to be available for the reception of paging from the network for the establishment of other services, whilst receiving the MBMS service. Moving a MS to another cell as described in the proposal may thus require a RAU and/or a LAU.

Depending on the MS capabilities this may require or not an interruption of the MBMS service, which decreases the effectivity of the proposal. Even if MBMS data may be received during the RAU / LAU procedure the MS may be, depending on its capabilities, see also [2], lead to interrupt the reception of MBMS data to perform in a ptp manner the above procedure.

It is however postulated that in the 2 network configurations mentionned above source and target cells will in the most cases belong to the same RA/LA, so that the mentionned drawbacks may be avoided in the most cases.

3.4. Common BSC for source and target cell

The proposal assumes that the BSC controlling the source cell knows the channel going to be used in the target cell. The easiest way to do so is when the same BSC controls source and target cell. This is in the most cases full compatible with the network configurations described above. Also the description of the neighbour cells of the target cell is easily available in this case. If source BSC and target BSC are different the target MBMS channel may be provided using the RIM procedures similarly to the inter-BSC NACC, but the timing problems raise.

It  should be also noted that the proposal takes advantage of the loose synchronisation of the MBMS data streams in different cells: It is easy in the case of a common BSC for the target BSC to delay the start of the MBMS data stream in the target cell till it can be assumed that all MS coming from the neighbour cells have re-selected.

4. Proposal for the Inter-RAT case

An extension of the proposal to the inter-RAT case, more precisely with UMTS is indicated here.

Only the case to move a MS from a GSM frequency to an UMTS frequency is discussed here, the reverse case is considered as an UTRAN matter.

It seems that this case accumulate all possible drawbacks enumerated above:

· Due to the different RAT and to the different frequency ranges it is expected that the coverage of the target cell will be quite different and smaller than the coverage of the source cell(s), therefore it will be quite difficult to assign the target cell.

· Since the protocol stacks are different for GSM/GPRS and UTRAN a common BSC/RNC is impossible. Even if these two entities are co-located it will be more difficult to transfer the needed information from the target RNC to the source BSC. Here Iu mode may be easier to handle due to the protocol stack common with UTRAN and the existence of the Iurg interface. 

· Till now there is no means to describe a UMTS channel in an allocation message targeted to a GSM mobile.

· Also the synchronisation of the MBMS data flow in the RNC with the MS camping in GSM and re-selecting the target UTRAN cell will be more delicate.

The amount of problems let nearly no hope that this proposal may be extended to an inter-RAT directed retry, where the source cell specifies the target channel. A  compromise solution between directed retry and the NACC mechanism for MBMS described in [5] seems to be rather promising: The source cell gives to the MS on the notification Channel or on a TBF a list of UTRAN target cells and order the MS to choose the best suitable of these cells, reselect it and rely on the late arrival mechanism in this cell. The high threshold and hysterese  for inter-RAT cell reselection ensure the stability of the system.

5. Conclusion

The present document proposes an efficient way to serve the MBMS services only in the upper layer of a hierarchical cell structure or of a GSM network with multi-band frequency allocation.

The main advantages of the present proposal are:

· At the expense of a few bandwith on the Notification Channel it is possible to save the bandwith needed for MBMS data transmission in the source cell

· The algorithm for cell selection is not changed, therefore additional cell changes at the end of the MBMS data transmission is not expected.

· Reception of CS and/or PS call parallel to the MBMS service remains possible if the target cell belongs to the same LA/RA as the source cell, what is the usual case

· The cell change remains a pure (GE)RAN matter, the CN is not involved.

· The proposal reuses largely existing mechanisms for MBMS channel allocation, making the implementation easy. The main change is the addition of the Cell Identifier in the allocation message respective for the NACC-like solution the addition of the MBMS channel description in the description of the neighbour cells.

Even if work-around solutions are provided in the other cases the efficiency of the proposal is optimized for the case when

· Source and target BSC are identical.

· Source and target cell are in the same RA and/or LA.

It should be discussed whether these restrictions are acceptable in the practice.

The proposal should be discussed and the conclusions included in the GERAN MBMS stage 2 TS.
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[(P)PCH]Paging in each paging group with TMGI, Count=NO 











MS leaves the source cell, accesses the target cell and begins reception of MBMS data
































