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Signalling Support for ARP
1. Introduction

At GERAN#17 a general agreement to introduce signalling support for ARP was achieved. The proposed method – to signal a ARP capability information field in both MS Classmark 3 IE and the MS RAC IE was included in the SAIC Feasibility Study [1]. A follow-up GERAN telco on this issue yielded the recommended format of this ARP capability information field of 3 bit, to enable sufficient space for future improvements. 

This contribution does not address the issue of ARP capability definition, but discusses the aspect of introduction of ARP signalling in the 3GPP GERAN standard.

2. Introduction of ARP capability into GERAN
ARP is likely to be standardised within the timeframe of GERAN Release 6. Clearly the enhanced receiver performance to be specified in 45.005 will be introduced in such a way allowing for the implementation of ARP link performance in “pre-Release 6” terminals. The signalling support via the ARP signalling capability needs to be defined as depicted in the signalling section in [1], where some further analysis is required to incorporate the GPRS one phase access.

For introduction of the signalling support via the ARP capability information field in principle two options exist:

a. the signalling is defined in a release independent manner (starting from a pre-Release 6 version). 

b. the signalling is defined in a quasi release independent manner (starting from the Release 6 version). 

Siemens believe, that there are some problems with option a. In particular:
1) Introduction into pre-Release 6 versions means, that frozen 3GPP releases (e.g. 3GPP 24.008 under CN responsibility) are addressed. Clearly the introduction of ARP signalling is a functional enhancement of a release and does not identify a correction of an erroneous behaviour.
2) Release 99 implementations are ready for the market, both for MS and network. Introducing ARP signalling would cause another delay for the delivery of network elements as for mobile terminals. This may not be acceptable for operators who want to introduce EDGE in their networks. 

3) The signalling affects both the GERAN and the core network. It must be ensured that the MSC is able to read the new information field and that failure cases must be incorporated which leads to additional delay due to definition of testcases and to longer testing time for Release 99 implementations.
4) The benefit of introducing ARP signalling in Pre-Release 6 networks is not obvious. There are solutions for both aspects which are under discussion:

- Increase of the network capacity due to improved RRM 
This is likely to occur, when the ARP penetration rate of the ARP capable mobiles is around 50 % or more. This will most likely not occur in existing networks during the next 3 years. Hence the signalling of the ARP capability could be introduced in Release 6 networks which then experience higher traffic loads and a higher penetration rate of the ARP mobiles, where the benefit is noticeable.

- Improvement of Link Adaptation for EGPRS 
The potential problem indicated in [2] when the network shall perform link adaptation for an ARP capable mobile can be avoided by clever network implementations monitoring the BLER ratio after the switch from GMSK to 8-PSK.

Thus the potential ping pong effect depicted in [2] has to be verified in the field to lead to degraded call performance and if existing could be avoided without the need for additional signalling. 

For the given reasons Siemens believe that option b. should be selected for the signalling support of an ARP capable mobile. In this case ARP could be operated even in pre-Release 6 networks. In this context a “pre-Release 6” terminal identifies a terminal that has a release indicator of a pre-Release 6 version, but has implemented the ARP functionality plus the signalling capability of Release 6. Hence operators will also experience a benefit in terms of network capacity due to the introduction of ARP mobiles in pre-Release 6 networks. For pre-Release 6 networks no additional implementation is required, as the ARP capability information element is not evaluated (the network just ignores it, if sent from an ARP mobile), which clearly has to be ensured. If a network is then upgraded to Release 6, it will evaluate the ARP information element and use this for optimised radio resource performance.

3. Conclusions
This contribution addresses the issue when ARP signalling support should be included in the 3GPP standard. As ARP is an ongoing work item and hence a potential feature of the 3GPP Release 6, signalling should be introduced from Release 6 onwards, regardless of the introduction of ARP capable mobiles. This proceeding ensures minimum impact for GERAN frozen releases that are close to market or are under development. Moreover the gains from early introduction of ARP signalling support are believed to occur in networks with higher traffic loads than in actual ones and need to be shown to standardisation before a final decision on this matter can be taken. 
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