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Timer Management for MTBF Request

1. Introduction

The concept of using multiple T3168 timers for A/Gb mode for the case where an MS requests multiple UL TBFs simultaneously has been discussed. The advantage that this approach provides is that it ensures the GERAN will always have the bandwidth necessary to address each requested UL TBF. Enhancements to this concept as proposed in [1] will allow contention resolution failure detection and recovery performance to be maintained in the MS as per legacy mode. 

2. Contention Resolution Performance in the MS

Contention resolution fails if the GERAN never receives an MTBF request from the MS after sending it a PUA in response to a PCR or the MS fails to receive a resource allocation from the GERAN after sending it an MTBF request (early phase of the allocation procedure). Further consideration must be given to the case of contention resolution failure in the MS if multiple T3168 timers are to be supported:

· Legacy mode only uses a single instance of the T3168 timer that can be set to a low value (e.g. 500 ms). 

· When using multiple T3168 timers the MS must necessarily increase the value of T3168 to allow an increased period over which the GERAN can respond to an MTBF request.

· The degree to which the value of T3168 is increased beyond what is used in the legacy case used will therefore determine the reduction in MS performance regarding detection of and response to a contention resolution failure condition.

3. Proposed Enhancement

One way to ensure that contention resolution performance is maintained for MTBF operation in A/Gb mode is logically contention resolution from the GERAN response to an MTBF request. This means that when an MS has sent a PRR requesting MTBFs during the contention access procedure only a single instance of T3168 will be started (i.e. as per legacy mode). In addition, a second timer called Texcellent can be started and set to a value that determines the time limit for the GERAN to respond to all the requested TBFs:

· This solution allows the MS to quickly detect a contention resolution failure in the early phase of the allocation procedure (i.e. exactly as per legacy mode) while still allowing the GERAN to send multiple responses over time in response to a single MTBF request.

· Since the GERAN is allowed send multiple distinct responses to a single MTBF request, the concern with providing sufficient bandwidth within one or two RLC/MAC control messages is eliminated.

4. Detailed Operation of Proposed Enhancement

Figure 1 below is an example of the basic signaling flows between an MS and GERAN during contention resolution and indicates when timers are to be started and stopped. The following should be noted:

· T3168 is started when the MS sends a PRR message (e.g. an MTBF Request – see Figure 1) during a two-phase access as per legacy mode.

· T3168 is stopped when the MS receives a resource allocation message from the GERAN where at least one requested UL TBF receives a resource allocation (e.g. the MTBF Resource Allocation 1 in Figure 1).

· Texcellent is only started when an MS requests multiple UL TBFs within a PRR message sent during a two-phase access or sent using PACCH any time following successful completion of contention resolution.

· Texcellent shall be stopped if T3168 expires or the MS receives a resource allocation/rejection for all UL TBFs requested.

· If Texcellent expires the MS can immediately send another PRR requesting resources for those UL TBFs for which it did not receive a resource allocation/rejection.

· If the GERAN decides to reject multiple UL TBFs requested in a PRR message it shall indicate all rejected UL TBFs within the same MTBF Resource Allocation message. 

· The GERAN may provide a WAIT_INDICATION for all rejected UL TBFs. If a WAIT_INDICATION is provided, T3172 shall be started accordingly and the rejected UL TBFs may be re-requested upon expiration of T3172.

· The value of Texcellent shall be a multiple of T3168 but shall not exceed a maximum value.

· Upon receiving the first resource allocation message from the GERAN, the MS shall move to the allocated resources where it will wait for and any subsequent resource allocation messages (e.g. MTBF Resource Allocation 1 and 2 in Figure 1).

· An MS can receive and respond to DL TBF establishment messages from the GERAN following successful contention resolution.

· When an MS decides to request one additional UL TBF when one or more TBFs are already established it sends a PRR on the PACCH and starts T3168.

· When an MS decides to request multiple UL TBFs when one or more TBFs are already established it sends a PRR on the PACCH and starts Texcellent.










Figure 1 – Timer Operation – Success Case

5. Proposal

· In the interest of maintaining contention resolution performance as per legacy mode it is proposed that two timers be used to manage an MTBF request sent by an MS as described in sections 3 and 4 above.

· Texcellent shall be set to T3168 * 4 or 5 seconds, whichever is smaller.
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