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MAC Multiplexing for the SBPSCH

1
Introduction

A specific scenario of interest from a MAC multiplexing perspective is the case where an MS has realized multiple RBs operating in parallel where each has been realized using an uplink TBF. In this case each uplink TBF sends RB payload using PDTCH as the hosting logical channel on the allocated SBPSCH as follows: 

· Once the total remaining volume of RB payload drops to 14 RLC data blocks for any given uplink TBF, the MS starts the countdown procedure and thereby provides the GERAN with precise knowledge of the remaining volume of RB payload.

· For non-extended uplink TBF mode, the MS sets CV = 0 when sending the last of its currently available RB payload in an RLC data block and the procedure for TBF termination is invoked. When the procedure for TBF termination has been completed the MS has lost ownership of the associated TFI for that SBPSCH and therefore it cannot send any more RB payload associated with that TFI. The MS can only resume transmission of payload for that RB by first sending a request for an uplink resource to the GERAN and then receiving a new SBPSCH allocation that includes an associated TFI.

· For extended uplink TBF mode, the MS sets CV = 0 when sending the last of its currently available RB payload in an RLC data block and the procedure for TBF extension is invoked. In this case the MS has not lost ownership of the TFI and may continue to use it when more RB payload becomes available. Existing procedures allow for resuming an uplink TBF operating in extended uplink TBF mode by sending periodic polling requests to see if the MS has any more RB payload to send.

2
MAC Multiplexing Enhancement

Given the discussion in section 1 above, certain enhancements may be possible to increase the efficiency with which uplink bandwidth is utilized for the case of multi-TBF operation. Specifically, the following MAC multiplexing enhancement will increase the efficiency with which uplink bandwidth is utilized for the case where an MS has realized multiple RBs using uplink TBFs:

· Allow a suspended uplink TBF (i.e. operating in extended uplink TBF mode and therefore currently has no RB payload to send) to resume RB payload transmission by stealing a transmission opportunity (i.e. an uplink radio block) allocated to an active TBF.

· Once stolen, the MAC can use that radio block to send an RLC data block that contains payload for the RB the GERAN currently considers to be suspended. The value of TFI included within an RLC data block will allow the GERAN to realize which specific uplink TBF needs to be reactivated.

· With this approach to reactivation of a suspended uplink TBF the GERAN can completely stop scheduling (potentially wasted) uplink transmission opportunities for that TBF as soon as it determines that it has become suspended. The GERAN can do this since the MS must provide it with an explicit resume indication whenever more RB payload becomes available for that TBF.

· Taking advantage of this type of MAC multiplexing requires that an allocated TFI value be unique over more than 1 timeslot. An example would be the case where an MS has been allocated two different SBPSCHs using two different timeslots on the same RF channel. The MS could resume a suspended TBF (normally operating on timeslot 1) by sending an RLC data block on timeslot 2 only if the TFI allocated by the GERAN for suspended TBF was unique across both timeslot 1 and 2.

· Rules regarding the frequency with which a suspended uplink TBF may steal a transmission opportunity belonging to an active uplink TBF may have to be defined to ensure that excessive stealing will not occur. For example a lower QoS RB may frequently become suspended and re-activated if it had little RB payload to send each time it became re-activated. In this case a high rate of stealing by the lower QoS RB may actually cause an unacceptable degree of degradation for the higher QoS RB. A simple rule may be to simply state that any given RB may at most have every 5th transmission opportunity stolen in order to re-activate any given suspended TBF.

· One approach to USF management is to assume that each uplink TBF has its own USF such that each time an MS is given a transmission opportunity the GERAN expects a specific TFI value to be present in the header of an RLC data block sent by the MS. If this approach to USF allocation is used then the GERAN is effectively required to make all decisions regarding servicing of uplink TBFs and the proposed enhancement is fully applicable.

3
Conclusion

The new MAC multiplexing capability proposed is useful for the case where multiple RBs have been realized using uplink TBFs as it provides the following advantages:

· The existing CV=0 based mechanism is used to determine when an uplink TBF has become suspended.

· When the GERAN determines that an uplink TBF has become suspended it does not have to send periodic polls to see if the MS has more payload to send for that TBF.

· When an MS determines that it has more payload to send for a currently suspended TBF it can simply steal a transmission opportunity from an active TBF and thereby avoid any control plane signaling to re-activate that TBF.
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