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ARI Based Fast Access

1. Introduction

There has been ongoing discussion within GERAN about a new ARI based fast system access that an R5 MS may make on a PRACH once it has been allocated an ARI. 

· A Fast Access Request is used to inform the GERAN of the need to establish an uplink TBF for a URB

· A Fast Access Request is easily realized by defining a new instance of the 11 bit Packet Channel Request as shown below.

< Modified Packet channel request 11 bit message content > ::=


| < One Phase Access Request :

0
< MultislotClass : bit (5) >








< Priority : bit (2) >








< RandomBits : bit (3) >>


| < Short Access Request :


100
< NoOfBlocks : bit (3) >








< Priority : bit (2) >








< RandomBits : bit (3) >>


| < Fast Access Request :


101
< ARI : bit (8) >

| < Two Phase Access Request :

110000
< Priority : bit (2) > 








< RandomBits : bit (3) >>


| < Page Response :


110001
< RandomBits : bit (5) >>


| < Cell Update :



110010
< RandomBits : bit (5) >>


| < MM Procedure :


110011
< RandomBits : bit (5) >>

| < Single Block Without TBF Est:

110100
< RandomBits : bit (5) >> 

2. Fast Access Request Compared to One Phase Access

A Fast Access Request based procedure is compared to the existing One Phase Access procedure below to identify the basic procedural differences between them.

One Phase Access:  

· Packet Channel Request - sent by MS on PRACH

· Packet Uplink Assignment – sent by GERAN on PAGCH

· 1st RLC Data Block – sent by MS on PDCH-UL

· Packet Uplink Ack/Nack – sent by GERAN on PDCH-DL (allows for contention resolution in the MS)

· Subsequent RLC Data Blocks – sent by MS on PDCH-UL (the system is free to send additional Packet Uplink Ack/Nack messages at its pleasure)

Fast Access Request:

· Fast Access Request containing ARI – sent by MS on PRACH

· Packet Uplink Assignment – sent by GERAN on PAGCH (allows for contention resolution in the MS.

· RLC Data Blocks – sent by MS on PDCH-UL (the system is free to send Packet Uplink Ack/Nack messages at its pleasure)

3. Advantages of Fast Access Request

The Fast Access Request provides a number of performance advantages as described below.

3.1 Advantage 1 – Faster Resource Scheduling

Upon receiving a Fast Access Request the GERAN immediately knows how to prioritize the uplink TBF (i.e. 1 round trip delay sooner compared to the One Phase Access case). This is because the One Phase Access case requires the GERAN to first make an initial allocation of uplink resources (i.e. without knowing the actual QoS required by the MS) and then wait for the first RLC Data Block to determine the actual QoS. 

· The Fast Access Request allows the GERAN to minimize scheduling delay for an uplink TBF which is quite important for a URB having low delay requirements.

3.2 Advantage 2 – Minimized Chance of Resource Re-allocation

Upon receiving a Fast Access Request the GERAN immediately knows the exact resources needed to satisfy the QoS requirement associated with the URB.  This is in contrast to the One Phase Access case that requires the GERAN to first make an initial allocation of uplink resources and then wait for the first RLC Data Block to determine the actual QoS.  Once the GERAN determines the actual QoS it may have to send a Packet Timeslot Reconfigure message to re-allocate resources according to the QoS.  

· The Fast Access Request allows the GERAN to minimize the volume of downlink PACCH signaling in the form of Packet Timeslot Reconfigure messages and thereby maximize the PDCH downlink bandwidth available for user data payload.

3.3 Advantage 3 – Faster Contention Resolution

Upon receiving a Fast Access Request the GERAN sends the MS a Packet Uplink Assignment which allows the MS to complete contention resolution. This is in contrast to the One Phase Access case which requires the GERAN to send out a Packet Uplink Assignment to the MS, receive an RLC Data Block back from the MS and then send out a Packet Uplink Ack/Nack to allow the MS to complete contention resolution. 

· The Fast Access Request allows an MS to determine whether it was the winner or loser of a system access contention event as soon as possible. This in turn allows the losing MS to minimize the delay in making another system access.

· The Fast Access Request allows the GERAN to minimize the volume of downlink PACCH signaling in the form of Packet Uplink Ack/Nack messages and thereby maximize the PDCH downlink bandwidth available for user data payload

3.4 Advantage 4 – Maximized Payload Space in RLC Data Blocks

Upon receiving a Fast Access Request the GERAN immediately knows the MS identity (TLLI or G-RNTI) and the RB ID so that this information need not be included in any uplink RLC Data Blocks sent by the MS to the GERAN.  This is in contrast to the One Phase Access case which requires that the MS include MS identity and RB ID in all RLC Data Blocks it sends to the GERAN until contention resolution is complete.

· The Fast Access Request allows an MS to maximize the user data payload content of all RLC Data Blocks sent to the GERAN during an uplink TBF.

3.5 Advantage 5 – Faster MS Recovery when QoS Cannot be Satisfied

Upon receiving a Fast Access Request the GERAN immediately knows the exact resources needed to satisfy the QoS requirement associated with the URB.  If the necessary resources are not available the GERAN could be able to indicate this in the Packet Uplink Assignment message sent to the MS (i.e. this capability is not yet supported but could be easily added). This will allow the MS attempt a new system access (with a potentially less demanding QoS) as soon as possible. This is in contrast to the One Phase Access case that requires that the MS experience an additional round trip signaling delay before it can be informed that there are no resources currently available to satisfy its requested QoS.

· The Fast Access Request allows an MS to minimize the delay in making a new access for the case where the GERAN does not currently have the resources available to satisfy the QoS indicated during system access.

4. Conclusion

Given the advantages associated with Fast Access Request described in section 3 above, it is proposed that the existing 11 bit Packet Channel Request be modified to support the ARI based Fast Access Request as described in section 1 above.
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