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Introduction

Division of functionality to Non Access Stratum and Access Stratum was one of the high level principles used in 3G design. This principle allowed progressing the design in different groups with sufficiently clearly defined responsibility division. It also created modularity for the purpose of independent future evolution of the Access Technologies and the Applications.

The principle of NAS - AS split has been brought up in architecture evolution discussion, and proposals have been made to keep this framework, and refine it to meet the needs of the evolved architecture. This contribution discusses the matter and proposes a way forward.

Background

3GPP TS 23.101 introduces multiple domains and strata as the high - level architecture principle for 3G. As defined there, the Access Stratum to be part of the overall Transport Stratum. 3GPP TS 23.110 further specifies the Access Stratum services and functions, and introduces a more commonly known split, where matters specifically related to access connectivity technology are part of Access Stratum, and everything else is part of Non- Access Stratum. An extract from 23.110v600 in Figure 1 illustrates this split.
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Figure 1 Service Access Points (SAPs) offered by the Access Stratum (AS)

According to TS23.110, the communication between the NAS and AS is restricted to specified Service Access Points (SAPs):

· GC: General Control

· Nt: Notification

· DC: Dedicated Control

The AS - NAS is visible in the REL-6 PS-domain protocol structure as shown in Figure 2 and Figure 3.
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Figure 2 AS - NAS split in REL-6 PS-Domain, Control Plane
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Figure 3 AS - NAS split in REL-6 PS-Domain, User Plane
Discussion
The AS - NAS split principle has served well its original targets for allowing design work to be progressed in different groups with defined responsibility division, and creating modularity that allows independent future evolution of each strata. It is believed that also the network evolution will benefit from a similar principle. While considering using this principle to evolved network, it is worth awhile to analyse the 3G design experience, and look into possible enhancements. This section presents the findings of this analysis.

According to Nokia's view, only one item stands out as a major problem in this analysis. It turns out that very similar functionality has been designed in both AS and NAS for quite a few functions, and especially for setting up a user data connection. An end to end signalling transaction between the UE and the SGSN is needed both for PDP Context activation and RAB & Radio Bearer set-up signalling. This causes unnecessary delay. On the other hand, for the same connection in CN, only one GTP layer is needed. The interfaces between CN nodes are completely within the NAS.

Latency reduction, and quick response time to user actions are important targets for the evolved network, and it is believed that addressing the problem of overlapping and sequential signalling is an opportunity worth utilising.

The following lists some other observations that could be addressed in the future design of NAS - AS split, but are not considered essential for reaching the targets of network evolution:

· 3G protocols do not refer to the specified Service Access Points. Those are usually considered node internal matters functionality that is outside of mandatory specification's scope.

· GTP-U is used both in AS and NAS. This implies that the functionality is equal.

· NAS signalling is treated transparently in AS C-Plane. NAS signalling is very similar to high priority user data from AS point of view.
· MM functionality is split between AS and NAS is does not seem to follow the generic principle, since NAS level events trigger AS state change (Initial UE message).

· Also NAS is access specific to some extent, since it addresses the specific needs of GERAN & UTRAN.

Conclusions and Proposal

The main problem of overlapping signalling is not a consequence of a split, but the fact that the split has not been orthogonal enough. It is proposed that the following principles are utilised in the NAS - AS functional split, and documented in section 5 of TR 23.882:

------ proposed text starts ------

The functional split will be defined to sufficient level of detail to avoid overlapping/duplicated functionality, signalling and related delays.

------ end of proposed text ------











































































































































3GPP


