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Multiple TBFs for A/Gb Mode and Memory Management

1. Introduction

The multi-slot capability of a mobile station currently provides an indication of the minimum amount of RLC memory that a mobile station of a given class is to support [1] and therefore also provides the GERAN with a similar indication in respect to any given MS. The issue of how the GERAN and MS can deal with the situation where MS memory approaches a state of depletion is further considered herein.

2. PDP Context Activation

The following assumptions are made for PDP Context management for multiple TBF capable A/Gb mode mobile stations:

· Secondary PDP Contexts will be activated as needed. 

· The point at which a secondary PDP Context is released is not subject to specification and as such there may be multiple secondary PDP Contexts active at any point in time for a given MS regardless of whether or not there is any associated user plane payload to send.

· An MS is expected to drive the PDP Context activation process for the vast majority of services even though the standards allow the SGSN to solicit the activation of a PDP Context.

3. Memory Management

At any point in time, the amount of memory available within any given MS is determined by the following:

· The number of active TBFs.

· The radio conditions.

· The operational modes of TBFs (i.e. Incremental Redundancy or Link Adaptation).

· The combined demands of multiple protocol layers when MS memory is treated as a pooled resource.

· The polling rate used for TBFs that use RLC AM. 

The GERAN or an MS may determine that MS memory is approaching a state of memory depletion even when a nominal number of PDP Contexts have been activated. Once this determination has been made there are a number of real time decisions that can be made to mitigate the problem:

· Based on its knowledge of MS RLC memory capacity, the number active TBFs etc. the GERAN may autonomously decide to free up MS memory by doing one or more of the following:

· Modify one or more TBFs to operate in link adaptation mode instead of IR mode.

· Increase the polling rate for one or more downlink TBFs operating in RLC AM.

· Reduce the amount of bandwidth allocated to downlink TBFs to the lowest level that can be tolerated according to the associated QoS attributes  (e.g. as determined by the guaranteed bit rate).

· For any downlink TBF operating in EGPRS mode the MS may send an EGPRS Packet Downlink Ack/Nack that indicates “MS OUT OF MEMORY”. Upon receiving such an indication the GERAN may respond as per the autonomous decision case described above.

· The GERAN may at any time choose to release one or more existing downlink TBFs.

· The MS may at any time choose to release one or more existing uplink TBFs.

· When a new uplink TBF is to be established the MS may do one of the following:

· Release one or more existing TBFs prior to establishing the new uplink TBF.

· Defer establishment of the new uplink TBF for an indefinite period of time.

4. Conclusion

The GERAN, because of its knowledge of the multi-slot capability of any given MS, will always have a fairly good understanding of memory available within that MS at any point in time. As such, the following approach to multiple TBFs and memory management is proposed for enhanced A/Gb mode:

· Whenever the GERAN has downlink user plane payload to send for any given PDP Context, it should always attempt to establish a downlink TBF according to the associated QoS attributes. This may require the GERAN to make certain memory management decisions as described in section 3 above.

· An indication that an A/Gb mode MS is multiple TBF capable should not imply that such an MS supports any fixed minimum or maximum number of TBFs (there may of course be practical limitations on the number of TBFs to be considered given concerns with IOT complexity). Instead, real time memory management decisions should be relied upon to allow for an open ended number of TBFs to be realized at any point in time.
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