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Fast Access
Examples of Technical Solutions
1 Introduction

Most services would benefit from a decrease in the time it takes an MS to get a response from the network, on application protocol layers, when no radio resources have previously been established (i.e. a reduced latency for the first Ping). This is especially true for applications not requiring many “hand-shakes” before commencing application data upload/download (e.g. WAP, MMS and FTP). 

It has been proposed [1]
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[2] to study a faster initial access as part of the GERAN evolution work item [3]. The purpose of this document is to outline some examples on technical solutions on how to reduce the latency of the first Ping.

2 Necessary Studies

There are several ways to measure and quantify latency. The preferred service, during the feasibility study evaluation, to evaluate latency of one round trip at first access (MS-network-MS) is the Internet Control Message Protocol (ICMP) Ping function. The ICMP Ping message is common to use when analysing latency in the Internet. The proposed size of the Ping used for analysing the latency of the round trip at first access is a length of 32 bytes.

The performance evaluation of latency of first Ping may not need a complete cellular system simulation with many MSs and cells, and with different interference levels. Instead, analytical studies can be used to give the theoretical performance gain from each suggested improvement.

3 Examples of Technical Solutions

3.1 Initial scheduling on CCCH

According to 3GPP TS 44.018 [4], an MS is required to wait a random time from the initiation of the Immediate Assignment procedure and before sending the first (EGPRS PACKET) CHANNEL REQUEST message on the CCCH.

This random time is derived from the parameter T, broadcast as parameter “Tx-integer” on the BCCH, which defines the number of slots that the MS shall randomly spread its channel requests on.

While an access attempt by the user of an MS is random in time by itself, it is proposed that the random time (T) between the initiation of the Immediate Assignment procedure and the sending of the first (EGPRS PACKET) CHANNEL REQUEST message is removed.

The parameter T could be removed for both CS and PS accesses or for PS accesses only. Also note that for accesses on the PCCCH, this is already implemented in the current standard.

The proposal will only affect the MS and is backward compatible in the sense that the network does not know, or care, if an MS waits a random time before sending the first (EGPRS PACKET) CHANNEL REQUEST message or not.

3.2 Multiple timeslot set-up on CCCH

When an MS initiates the Immediate Assignment (CCCH) procedure, there is no way for the network to assign more than one timeslot to the MS [4].

The ability to assign multiple timeslots during the initial downlink or uplink TBF establishment could be achieved by modifying the Immediate Assignment procedure (CCCH). This could, however, mean that the Immediate Assignment procedure must be segmented over the air interface.

A more robust alternative to modifying the Immediate Assignment procedure would be to use the Packet Timeslot Re-configure procedure to set-up an uplink/downlink TBF with multiple timeslots directly after having set-up the TBF (before contention resolution is complete). This could be done while the Packet Timeslot Re-configure procedure already supports the assignment of uplink and downlink TBFs with multiple timeslots. 

This improvement would require further studies before choosing a detailed solution but would in any case, most probably, affect both the MS and the network.

3.3 Faster assignment of downlink resources in the MS

In the current specifications, the MS must have established resources for a downlink or uplink TBF within 60 ms. 

The improvement would be to change the requirement down to 20 or 40 ms.

The improvement would also benefit the speed to upgrade a TBF and possibly the time it takes to perform Cell Reselection.

The improvement would impact the MS and possibly the network.

3.4 Fast access procedure

In case the requirement on latency for first Ping (< 500 ms) is deemed too weak, there are possibilities to decrease the latency even further by the introduction of new access procedure.

Such an approach could possibly achieve latency for first Ping of less than 300 ms.

Another benefit from introducing a new access procedure would be that it could be made to guarantee the maximum delay of an access.

4 Conclusions

The following improvements would adhere to the target of a latency of the first Ping not exceeding 500 ms and would have minor impacts to the 3GPP standards.

· Initial scheduling on CCCH

· Multiple timeslot set-up on CCCH

· Faster assignment of resources in the MS

The introduction of a new access procedure would make it possible to achieve a latency for first Ping of less than 300 ms. Another benefit from such approach would be that the maximum access time could be guaranteed. The impact to the 3GPP standard from such a feature should be regarded as moderate.

It should also be noted that an operator changing network configuration from using CCCH to using PCCCH would decrease the latency of the first Ping by such a change alone.
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