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MTBFs for A/Gb Mode - Open Issue 3.1 (Max No. of TBFs)

1. Introduction

The subject of how many TBFs that an MTBF capable MS can support was discussed in TSG GERAN #12. There was general agreement that an MTBF capable MS may be complexity limited and may therefore only be capable of supporting a limited set of TBFs even though, from a memory management perspective, a greater number of TBFs could be supported. The issue of how an A/Gb mode MS can indicate that it is complexity limited is further discussed below.

2. Conveyance of Complexity Limitation Information

The set of operational TBFs for a given MS at any point in time may allow for the establishment of additional TBFs strictly from an RLC memory management perspective. However, from a complexity point of view, some MS manufacturers may choose to limit the number of simultaneous TBFs that can be supported.

The RLC/MAC entity within the GERAN must therefore be aware of the complexity limitations of all MSs for which there is at least one active TBF. This awareness can be provided to the GERAN by modifying the MS Radio Access Capability (RAC) IE to contain complexity limitation information. This approach of using the MS RAC IE can be summarized as follows:

Uplink TBFs

· The initial contact that an MS makes with an SGSN can be used to convey MS Radio Access Capability information to the SGSN:

· At power on an MS will establish an uplink TBF to send the SGSN a GPRS Attach message.

· When an inter-SGSN cell change occurs an MS will establish an uplink TBF to send the SGSN a Routing Area Update message. 

· These messages will include the MS Radio Access Capability IE which can be modified to contain MS complexity limitation information.

· The SGSN is capable of retaining MS Radio Access Capability information received from an MS during the GPRS Attach procedure or Routing Area Update procedure.

· Upon receiving an MS request to establish any subsequent uplink TBF in any given cell the GERAN can send an RA-CAPABILITY-UPDATE PDU (a BSSGP message) to the SGSN in order to request MS Radio Access Capability information for that MS.

· The SGSN responds by sending a RA-CAPABILITY-UPDATE-ACK PDU to the GERAN containing the current MS Radio Access Capability information associated with the MS.

Downlink TBFs

· Once the SGSN has valid MS Radio Access Capability information it shall be included in each DL‑UNITDATA PDU (i.e. a BSSGP message containing an LLC PDU) sent to the GERAN for that MS. 

· Each DL LLC PDU sent to GERAN shall therefore provide the GERAN with the applicable MS complexity limitation information.

3. Complexity Assumptions

The specific complexity limitation information indicated within the MS RAC IE can be based on the following assumptions:

· Uplink and downlink TBFs are considered to present equal complexity demands on an MS.

· Each TBF is considered to present equal complexity demands on an MS regardless if it uses RLC-AM or RLC-UM even though the complexity of managing an RLC-UM based TBF is somewhat less than that of an RLC-AM based TBF.

· The complexity limitation indicated will therefore consist of a grand total of TBFs that can be supported by an MS split anyway between uplink and downlink TBFs.

4. Specific Changes to the MS RAC IE

With the assumptions provided above the MS RAC IE can be modified to include a Complexity Limitation Indicator (CLI) field as follows:

CLI
Meaning

000
The MS is complexity limited – it supports a maximum of 2 TBFs

001
The MS is complexity limited – it supports a maximum of 4 TBFs

010
The MS is complexity limited – it supports a maximum of 6 TBFs

011
The MS is complexity limited – it supports a maximum of 8 TBFs

100
The MS is not complexity limited – it supports the maximum number of TBFs that can practically be supported based on its RLC memory capacity and based on existing USF and TFI limitations.

All other values are reserved.

5. Summary

· It is proposed that the MS RAC IE (see Table 10.5.146/3GPP TS 24.008) be modified to provide a Complexity Limitation Indicator as described in section 4 above. The MS RAC IE is referenced by the following messages:

· GMM - GPRS Attach and Routing Area Update

· BSSGP - DL‑UNITDATA PDU

· BSSGP - RA-CAPABILITY-UPDATE-ACK PDU

· The GMM procedures dealing with GPRS Attach and Routing Area Update will ensure that the Complexity Limitation Indicator is always included by an A/Gb mode MS capable of MTBF operation.

· The reception of a Complexity Limitation Indicator by the GERAN will implicitly indicate that the associated MS is an A/Gb mode MS capable of MTBF operation.
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