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Introduction

The MBMS architecture as defined by SA2 currently assumes that data is split onto radio bearers (i.e. p-t-m or p-t-p) in the RAN. The split in the RAN cannot be supported in GERAN A/Gb mode and two proposed alternative solutions are given below:

Solution 1. Delivery of MBMS on a p-t-m bearer 

1. On reception of the session start message, the BSC performs notification and establishes a p-t-m bearer to all cells where sufficient users are located (this “threshold” may be 1).

2. The SGSN splits the MBMS data from the data source onto one PFC to each BSC for p-t-m transmission. It is assumed that this splitting function would be completed at/below the LLC layer, copying the data frame into multiple buffers.
3. Users may not receive this p-t-m bearer completely or at all for whatever reason (e.g. p-t-m not established in cell due to insufficient MS, poor radio conditions, MS in CS call, out of coverage, insufficient capabilities) and an application repair mechanism may be required.

Advantages: 

· Minimizes changes to the existing GPRS procedures.

· Simplified definition of MBMS, no special handling in SGSN to support “MBMS p-t-p” procedures in A/Gb mode

Concerns:

· Depending on p-t-m efficiency, Solution 1 may be reliant on a post-session p-t-p repair mechanism to provide the whole MBMS session where there are a low number of users in a cell

· Inefficient use of core network transmission and server load due to increased dependency on additional mechanisms

· No support for simultaneous reception of MBMS and non-MBMS services (e.g. receiving MBMS service while active in a CS call)

Solution 2. Delivery of MBMS on a p-t-m and p-t-p bearers split at SGSN
1. On reception of the session start message, the BSC performs notification and establishes p-t-m to cells or p-t-p bearers to MS depending on the number of MSs in each cell.
2. The BSC then indicates to the SGSN for which MSs a p-t-p bearer is required.

3. The SGSN establishes one PFC for each p-t-p bearer to be established to an individual MS.

4. The SGSN splits the MBMS data from the data source onto one PFC to each BSC for p-t-m transmission plus one PFC for each MS within the SGSN area requiring a p-t-p transmission.  It is assumed that this splitting function would be completed at/below the LLC layer, copying the data frame into multiple buffers.
5. The p-t-p MBMS bearer operation would use existing GPRS procedures.
6. MS may not receive this p-t-m bearer completely or at all for whatever reason (e.g. poor radio conditions, MS in CS call, out of coverage, insufficient capabilities) and an application repair mechanism may be required.

Advantages: 

· Optimisation of radio resources when only a few MSs are in a cell (as a small number of p-t-p may be more efficient than a single p-t-m bearer)

· Facilitates support of simultaneous reception of MBMS and non-MBMS services

Concerns: 

· Amount of “PFC creation” signalling required at session start (prior to data transmission)

· New message or modification to an existing message required between BSC and SGSN

· It is for further study how closely synchronised the p-t-p and p-t-m bearers will be on a cell

Post-session p-t-p repair mechanism (transparent to GERAN)

The MBMS service may not be correctly received by all MS due to various reasons (p-t-m not established in cell due to insufficient MS, poor radio conditions, MS in CS call, out of coverage, insufficient capabilities).

MSs may independently request at application level (the BM-SC or the content provider) the transmission of all, or part of, the session data using existing GPRS procedures for the RAN transport. 

Conclusion

The complexity and efficiency of each of the above bearers should be compared, before selecting which architecture is chosen for the MBMS system.

