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Signalling ARP capability

1. Introduction

During the feasibility study, the network level simulations used to evaluate ARP assumed channel allocation and power control algorithms that did not consider whether an MS was ARP capable or not. Generally, these simulations relied on the power control to lower the overall interference and thus increase the capacity (both for ARP and non-ARP users).

In practice, more complex channel allocation and power control algorithms could be used which would improve the interference situation further - if it were known whether an MS had ARP capability.

It has therefore been generally accepted that an ARP capable MS should be required / be able to signal this capability to the network. In addition, EGPRS link adaptation performance is significantly reduced when the network is unaware of the MS performance of both modulations. Therefore signalling ARP capability would also enable the network to select an appropriate link adaptation algorithm. 

ARP performance is not only applicable to the current release, but is also applicable to MSs conforming to earlier releases (with or without standardisation). Therefore in order to ensure the early availability of ARP signalling, it is proposed that ARP be made release independent. 

In this contribution, the problem of signalling is discussed both for the CS and PS domains, and a number of solutions are proposed. The contribution also describes the impacts when ARP is considered as a release independent feature. 

2. Signalling In the CS domain

In the CS domain, an MS can indicate ARP capability in the CLASSMARK 3 IE of a CLASSMARK CHANGE message.

This message is sent on the SDCCH or FACCH by the mobile station to the network to indicate a classmark change or as a response to a classmark enquiry.

As the value part of the Classmark 3 IE has a limit of 12 octets, and that this limit has already been exceeded in certain hypothetical cases, then some consideration is needed on how to include an ARP indicator.

Ideally 3 bits should be used, as 2 bits will only allow 3 levels of ARP support, which might not be enough if multiple levels of GMSK and 8PSK performance are to be made possible.

3. Signalling In the PS domain

In the PS domain, an MS can indicate ARP capability in the Radio Access Capabilities IE.

With UL TBF estabilishment, this IE is sent in the PACKET RESOURCE REQUEST and ADDITIONAL MS RADIO ACCESS CAPABILITIES message when requested to in the IMMEDIATE ASSIGNMENT message.

This is possible when establishing an EGPRS TBF using one and two phase access and when estabilishing a GPRS TBF using two phase access, but this is not possible when establishing a GPRS TBF using one phase access.

In order that the MS can indicate ARP capability for all types of TBF establishment, it has been suggested that the network should mandate 2-phase access in all GPRS cells requiring ARP capability information.

Whilst this solution ensures that the network will acquire the necessary information, the cost incurred is a delay in GPRS TBF establishment time.

To avoid this cost in access time an alternative proposal would be to wait until a downlink TBF is established. The MS RAC IE would then be included in the first DL-UNITDATA PDU sent from the SGSN to the BSC.

4. ARP as a release independent feature

In order to enable the early availability of ARP signalling, it is proposed that ARP be release independent i.e. to allow the ARP performance requirements and signalling IEs to be used by an MS conforming to a release earlier than the current release.

In particular, it is proposed to do what was done for release independent frequency bands, where performance requirements and signalling IEs introduced in R99 for GSM400 and GSM850 bands were also made available to MSs conforming to R97 and R98.

The main difference being that a release independent ARP requires considerably fewer changes to implement.

4.1 Impacts to the core specifications

When release independent frequency bands were standardised both in GERAN and UTRAN, the procedure that was adopted, introduced changes such as performance requirements and signalling IEs to the current release of the core specifications, and then to list the clauses that are needed in the earlier releases in a specially created specification: 05.14. The same approach has also been followed in UTRAN with the specification: 25.307. This exact approach could also be used for ARP signalling and receiver performance.

As the proposed changes concern appending new fields to the Classmark 3 and the Radio Access Capability IEs, these changes should have no effect to legacy networks that do not support ARP signalling, as the new fields will simply be ignored.

4.2 Impacts to the test specifications

There are no regulatory requirements on BSS or CN signalling, and so the testing of ARP signalling is entirely a vendor specific matter. Regarding MS signalling and performance requirements, test cases will need to be added to 51.010 and consequently to the GCF requirements.
5. Conclusion

It is believed that signalling ARP capability to the network would be beneficial to a number of the radio resource algorithms such as channel allocation, power control and EGPRS link adaptation.

In order to support the indication of multiple levels of GMSK and 8PSK performance, it is proposed that 3 bits should be used to signal ARP capability.

In the PS domain, it is believed that mandating 2-phase access in GPRS cells requiring ARP capability information is not necessary, as this information will become available when a downlink TBF is established.

Further, in order for the network be able to determine which link adaptation algorithm to apply, it is recommended that it should be a requirement for an MS to signal ARP capability.

Finally, to ensure the early availability of ARP signalling, it is proposed that ARP be made release independent, and that a similar solution be adopted as was used for release independent frequency bands.

	3GPP TSG GERAN #18
	TDoc GP-040297
	3 / 3



