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MS MTBF Capability Indication

1. Introduction

The issue of how an A/Gb mode MS can let the GERAN know that it is MTBF capable has been discussed in WG2 but with no final conclusion being reached. To ensure that the GERAN always has such knowledge so that it can properly process an MS or GERAN request to establish an additional TBF, both downlink and uplink TBF establishment procedures need to be further considered.

2. Downlink TBFs

When an A/Gb mode MS performs a GPRS Attach or a RAU it will always include the MS RAC IE in these NAS messages sent to the SGSN. The SGSN will only send downlink PFC payload to an MS after it has first received one of these NAS messages from the MS.  As such, the SGSN can always include MS RAC information within each BSSGP PDU (i.e. containing PFC payload) it sends to the GERAN. In this way the GERAN is guaranteed to have MTBF capability information prior to establishing a downlink TBF for any A/Gb mode MS.

3. Uplink TBFs Establishment

When an A/Gb mode MS sends the GERAN a request for multiple uplink TBFs it will implicitly let the GERAN know that it is MTBF capable. This leaves a specific remaining case of concern where an MS has already established an initial uplink TBF and has no downlink TBFs when it decides to establish a second uplink TBF.

Two Phase Access

By using a two-phase access to establish the initial UL TBF an MS can use the PRR message to indicate it is MTBF Capable.

· The content of the MS RAC 2 IE can be made to include an indication that the sending MS is MTBF capable. An MS may alternatively send a PRR with an R6 extension structure that indicates it is MTBF capable regardless of the number of UL TBFs being requested.

· Once the GERAN knows that an MS is MTBF capable it is expected to retain this information as long as there is at least one TBF established for that MS.

· When an MS subsequently decides to establish a second UL TBF it may send a legacy mode PRR message (i.e. with no indication of the MTBF capability of the MS) and the GERAN will still interpret it as a request coming from an MTBF capable MS. 

· Upon receiving a request for an additional UL TBF from an MTBF capable MS, the GERAN shall respond with an MTBF Allocation message capable of doing any of the following:

· Allocate resources for the new UL TBF and maintain the existing UL TBF unchanged

· Allocate resources for the new UL TBF and release the existing UL TBF (i.e. PFI switching)

· Allocate resources for the new UL TBF and re-allocate resources for the existing UL TBF

· Reject the new UL TBF and maintain the existing UL TBF unchanged

· Reject the new UL TBF and release the existing UL TBF

· Reject the new UL TBF and re-allocate resources for the existing UL TBF

One Phase Access

In this case we assume that a one-phase access was used during the establishment of the initial UL TBF. As such the GERAN does not yet know that the MS is MTBF capable.

· When the MS decides to establish a second UL TBF it must send a PRR that indicates the MS is MTBF capable without including the MS RAC 2 IE (i.e. the inclusion of this IE is not desired since it will represent a significant bandwidth overhead). 

· A PRR with an R6 extension structure can be used to indicate that the MS is MTBF capable even though only a single UL TBF is being requested (i.e. the legacy Channel Request Description IE is used to indicate the type of channel needed – the R6 extension structure in this case only indicates that the MS is MTBF capable).

· Once the GERAN knows that an MS is MTBF capable it is expected to retain this information as long as there is at least one TBF established for that MS.

· Upon receiving a request for an additional UL TBF from an MTBF capable MS, the GERAN shall respond with an MTBF Allocation message capable of doing any of the following:

· Allocate resources for the new UL TBF and maintain the existing UL TBF unchanged

· Allocate resources for the new UL TBF and release the existing UL TBF (i.e. PFI switching)

· Allocate resources for the new UL TBF and re-allocate resources for the existing UL TBF

· Reject the new UL TBF and maintain the existing UL TBF unchanged

· Reject the new UL TBF and release the existing UL TBF

· Reject the new UL TBF and re-allocate resources for the existing UL TBF

4. Conclusion

The following is a set of working assumptions proposed for defining the interaction between an MS and a GERAN when it comes to indicating MTBF support:

· The GERAN shall indicate whether or not it supports MTBF operation using broadcast information.

· An MS shall indicate that it supports MTBF operation by including an R6 extension structure in the PRR message if broadcast information indicates the system supports MTBF operation and the MS has not yet informed the GERAN that it is MTBF capable. 

· Once the GERAN knows that an MS is MTBF capable it is expected to retain this information as long as there is at least one TBF established for that MS.

· Once the MS has informed the GERAN that it is MTBF capable it may use the legacy PRR to request an additional UL TBF.

· The R6 extension defined for the PRR message may be used to request zero, one or multiple UL TBFs. 

· Upon receiving a PRR requesting an additional UL TBF from an MTBF capable MS, the GERAN shall respond with an MTBF Allocation message capable of doing any of the following:

· Allocate resources for the new UL TBF and maintain the existing UL TBF unchanged

· Allocate resources for the new UL TBF and release the existing UL TBF (i.e. PFI switching)

· Allocate resources for the new UL TBF and re-allocate resources for the existing UL TBF

· Reject the new UL TBF and maintain the existing UL TBF unchanged

· Reject the new UL TBF and release the existing UL TBF

· Reject the new UL TBF and re-allocate resources for the existing UL TBF

· The GERAN may autonomously send a legacy PUA message (for re-allocation purposes) to an MTBF capable MS for which only a single UL TBF exists. If the MS receives this message just after sending a request for an additional UL TBF it shall consider the PUA as applying to the existing UL TBF and shall still wait for an MTBF Allocation message from the GERAN.

· An MTBF capable GERAN that has not yet determined that a given MS is MTBF capable shall treat it as per legacy mode.
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