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OSAP Uplink TBF Establishment Delay
1. Introduction

The OSAP feature described in a companion discussion paper involves the introduction of new BCCH information as well as new RACH and PACCH messages used during uplink TBF establishment as follows:

· New BCCH information indicates the OSAP feature is supported by the network and provides the mobile allocation corresponding to packet data resources assigned using OSAP based signaling.

· A new RACH message allows a BSS to uniquely determine that an MS is requesting OSAP based signaling for uplink TBF establishment.

· A new AGCH message supports only the basic amount of packet data resource related information required for an MS to move to that resource and begin listening to PACCH.

· A new PACCH message provides the MS with all remaining information it needs for uplink TBF establishment at which point the MS proceeds exactly as per legacy operation (i.e. as if it had just received a matching Immediate Assignment message).

· The legacy one phase and two phase contention resolution procedures are fully applicable as are the legacy TBF management and release procedures.
2. Comparing Legacy and OSAP Signaling Events
In Figure 1 the signaling required for uplink TBF establishment using the legacy two phase access procedure is compared to the equivalent signaling required using the OSAP procedure. As can be seen there is only a marginal difference between the two procedures which essentially comes down to the time period TATI that an MS experiences using OSAP. 

· As described in [1] a new timer T3226 can be started when an MS receives an EIA message with matching FN Information + Random Bits.
· After receiving the EIA message, the time required for an MS to move to the allocated resources and begin reading PACCH thereon is minimal (a maximum reaction time of 8 or 9 TDMA frames according to 45.010 which is about 40 ms). As such, the determination of a realistic value for T3226 will be based on (a) how long it takes for a BSS to start transmitting the set of ATI (Additional TBF Information) messages on the PACCH that correspond to a given EIA message and (b) how long it takes the MS to receive its matching instance of ATI (i.e. since multiple distinct ATI messages may correspond to a given EIA message).

· Regarding (a) above, a reasonable value for a BSS to formulate and start transmitting a given set of ATI messages on the PACCH is seen as being about 40ms (20ms for formulating the ATI messages and 20ms to convey them over the Abis interface).

· Regarding (b) it should be noted that a given instance of an ATI message (i.e. always sent in a single radio block) can be considered as having enough payload capacity to address about 3 different MS and therefore for the case where an EIA message addresses 8 MS there would be 3 corresponding ATI messages. These 3 ATI messages would be sent using 3 consecutive PACCH blocks where each requires about 20ms to transmit over the radio interface.
· So for the worst case where an MS is provided with matching information in the 3rd instance of the set of ATI messages (corresponding to a previously received EIA message) we would have TATI =  40ms + 20ms + 20ms + 20ms = 100ms.

· Allowing for MS processing time plus some safety margin would suggest that T3226 could safely be set to 200ms. As such, if an MS does not receive a matching ATI message (on the PACCH) within 200ms of receiving a matching EIA message (on the AGCH) it will abort the OSAP procedure and retry system access at a later time.

[image: image1]
Figure 1 – Legacy verus OSAP UL TBF Setup
· Considering legacy operation it should be noted that for the case of AGCH congestion there will be additional delay experienced in mobile stations receiving assignment messages on the AGCH. However, with OSAP this delay can be substantially mitigated as Enhanced Immediate Assignment messages will be less prone to congestion. Thus the overall delay in UL TBF establishment using OSAP may even be less than that experienced by mobile stations using legacy procedures under the same loading conditions when OSAP is not used (i.e. the additional delay of TATI may be fully compensated by the reduced AGCH congestion related delay made possible with OSAP).  
3. Conclusion

The AGCH capacity gain that can be realized using OSAP will result in an additional delay experienced during uplink TBF establishment compared to legacy signaling procedures. However, this additional signaling delay is seen as falling within the range of 60ms to 200ms and therefore a large majority of GERAN based packet services are anticipated to be compatible with using OSAP for uplink TBF establishment. 
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5. RLC data blocks (PDCH)
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3. Up to Three Additional TBF Information (PACCH)
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