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Title: Discussion of Fast Access Proposals for GERAN R2000 



Introduction

Several techniques have been proposed for incorporating fast access procedures into the GERAN R2000 specifications [1][2]. However, for R2000, it is unclear whether the proposed techniques have significant advantages over the access procedures already specified in R’99. 



EGPRS R’99 Access Procedures [3]

For EGPRS best effort data, uplink TBF setup may be carried out  through a One Phase Access, Two Phase Access or Short Access while in Packet Idle Mode (see Table 1). If a downlink TBF is already established, TBF setup may be carried out on the PACCH. 

 

Mobile stations initiate the access procedure on the PRACH using the Packet Channel Request message. The Packet Channel Request message contains either 8 bits or 11 bits of information that indicate the type of access, and in certain cases, include parameters that indicate the mobile station’s capability and/or demand of  radio resource.



Access Type�Information included in EGPRS Packet Channel Request Message�Remarks��One Phase Access�Message type (1 bit)

Multi-slot Class (5 bits)

Radio Priority (2 bits)

Random Reference (3 bits)�Used for setup of open ended TBFs in acknowledged mode; amount of backlog is not indicated.��Two Phase Access�Message type (6 bits)

Radio Priority (2 bits)

Random Reference (3 bits)�Used for unacknowledged mode and acknowledged mode TBFs. A subsequent Packet Resource Request message provides information on mobile station capabilities and the data backlog.��Short Access�Message type (3 bits)

Number of Blocks (3 bits)

Radio Priority (2 bits)

Random Reference (3 bits)�Used for acknowledged mode transfer if the data fits within 8 RLC/MAC blocks.� This may be used for transmitting higher layer (e.g. LLC or TCP) ACKs.��Table 1: EGPRS (R’99) Access Procedures



Application of ARI Based Access

Earlier, it has been proposed that an access burst containing a unique Access Request Identifier (ARI) be transmitted on the PRACH by any mobile station that is currently in Packet Idle Mode and has data to send [1]. It is assumed that the mobile station capabilities are known to the network.  



In the following, we examine the potential benefits and applicability of this approach. 

Radio Bearer and TBF Establishment

A large number of Radio bearers may be realized depending on the different protocol mode combinations and specific protocol characteristics. The choice of radio bearer for a particular service depends on the QoS requirements of the service. For example, in the case of streaming alone, the number of radio bearers is dependent on the streaming rates, play out delays and loss rates that are to be supported by GERAN R2000. In addition, radio bearers are needed for optimized speech, best effort data, etc. 



The access burst is limited to 11 bits of payload and does not include the Radio Bearer Identity (RBID). Therefore, the ARI based access procedure cannot be used for establishment of a particular Radio Bearer. (A Two Phase Access is needed in this case). It only applies to the case where Radio Bearers have already been established for different services. However, even if radio bearers already exist, the number of ARIs is not large enough to allow unique identification of the mobile station and the radio bearer for which a TBF needs to be established. The only possibility is to limit the scope of the ARI based access procedure to TBF setup for a particular radio bearer, e.g. best effort data. 

TBF Setup for Best Effort Data

Packet Idle Mode

The ARI based access procedure involves a two way handshake, i.e., an access request from the mobile station and a Packet Uplink Assignment in response from the network. It assumes that the multi-slot class and radio priority, associated with that ARI are already known to the network. This access procedure can only be used for the setup of open ended TBFs since the amount of data backlog is not indicated during the access procedure. In cases where the data backlog is known to the mobile station, the Two Phase Access procedure is more applicable since the network can use this knowledge in order to efficiently allocate resources. For TBFs that require transfer of less than 8 RLC blocks, the Short Access procedure specified in R’99 may be used.



The delay and number of messages needed during ARI based access and assignment is identical to the One Phase Access procedure already specified in R’99. The only advantage is that contention resolution (normally required with a one phase access) can be avoided since the ARI uniquely identifies the mobile station. However, the benefit is minimal for long TBFs since contention resolution only adds some TLLI overhead to the first few RLC blocks. 

Packet Transfer Mode

Procedures are already specified in R’99 for starting uplink TBFs while in packet transfer mode. For R2000, these procedures must be revisited in the context of enabling parallel TBFs and Scenario 2 multiplexing. Any procedures that are specified must also be consistent with single slot operation and have minimal impact on concurrent TBFs corresponding to radio bearers with higher priority.  These are FFS. 



Conclusion

The benefits of the ARI based access procedure in the context of R2000 Medium Access Control are unclear. It seems more appropriate to preserve backward compatibility through the reuse of R’99 access procedures. 
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� The number of blocks is calculated assuming the use of MCS-1.
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