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New Generic Layer for supporting Generic Access to A/Gb Interfaces
1. Introduction

This contribution presents the new generic layer required to support generic access to the A/Gb interfaces.

2. New Generic Layer
2.1
CS Domain Signalling Plane
The Up protocol architecture in support of CS Domain signaling, as well as GAN-specific signaling, is illustrated below. 
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Figure 2.1.1: Up CS Domain Signaling Protocol Architecture

The salient features of this part of the Up interface, with respect to the CS domain, are as follows:
-
GSM protocols, MM and above, are carried transparently between the MS and MSC. This allows the MS to obtain all GSM services that it receives through a GSM BSS, through the GAN. 

-
GSM-RR protocol is replaced with a GAN-RR protocol. The generic IP access network presents different characteristics from that of the GSM radio link, so the GAN-RR protocol is designed to adapt to these characteristics. 

-
GAN-RR is transported over TCP between MS and GANC, which provides reliable transport of signaling messages. The underlying IPSec layer provides mutual authentication, encryption and data integrity.

-
The GANC, acting like a BSC, terminates the GAN-RR protocol and inter-works it to the A-interface using BSSAP messaging.

The realization of this architecture in the MS is illustrated in more detail below:
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Figure 2.1.2: MS CS Domain Signaling Architecture

The figure above illustrates the salient features of the MS architecture which are as follows:
-
The RR-SAP interface to the GSM-MM layer is preserved identically for both GSM and GAN access

-
An access mode switch is provided to switch between GSM and GAN modes

-
GAN-RR peers with GSM-RR to provide coordination for roving and handover

2.2
CS Domain User Plane
The Up protocol architecture in support of CS domain user plan is below.
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Figure 2.2.1: Up CS Domain User Plane Protocol Architecture 

The salient features of the CS domain user plane of the Up interface are as follows:
-
Audio is transported over RTP/UDP between MS and GANC. The underlying IPSec layer provides mutual authentication, encryption and data integrity.

-
Voice codecs are supported as per [TS 26.103] for those codecs that have IETF-defined RTP framing formats. AMR FR is the preferred codec type when operating in GAN mode.

-
The GANC, acting like a BSC, terminates the Up audio over RTP/UDP and inter-works it to speech bearers over the A-interface.

2.3
PS Domain Signalling Plane
The Up protocol architecture in support of PS Domain Signaling is illustrated below. 
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Figure 2.3.1: Up PS Domain Signaling Protocol Architecture

The salient features of this part of the Up interface are as follows:
-
GPRS LLC PDUs for signaling and SMS are carried transparently between the MS and SGSN. This allows the MS to obtain all GPRS services in the same way as if it were connected to a GERAN BSS. 

-
GPRS-RLC protocol is replaced with a GAN-GRR protocol. Given the IP packet transport characteristics over Up interface, the GPRS Temporary Block Flow (TBF) abstraction is not applicable. Instead GAN-GRR provides mechanisms to establish and teardown IP packet transport channel between MS and UNC. Therefore GAN-GRR is significantly lighter than GPRS-RLC. 

-
GAN-GRR is transported over TCP between MS and GANC, which provides reliable transport of signaling & SMS messages. The underlying IPSec layer provides mutual authentication, encryption and data integrity.

-
The GANC, acting like a BSC, terminates the GAN-GRR protocol and interworks it to the Gb-interface using BSSGP.

The realization of this architecture in the MS is illustrated in more detail below:
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Figure 2.3.3: MS PS Domain Protocol Architecture 

The figure illustrates the salient features of the MS architecture which are as follows:
-
The GRR-SAP interface to the GPRS-LLC layer and GMMRR-SAP interface to the GPRS-GMM layer are preserved identically for both GPRS and GAN access

-
An access mode switch is provided to switch between GPRS and GAN modes

-
GAN-GRR peers with GPRS-RLC to provide coordination for roving and handover

2.4
PS Domain User Plane
The Up PS Domain User Plane protocol architecture is illustrated below. 
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Figure 2.4.1: Up GPRS User Plane Protocol Architecture

The salient features of the PS domain user plane of the Up interface are as follows:
-
GPRS LLC PDUs carrying data, and higher layer protocols, are carried transparently between the MS and SGSN. This allows the MS to derive all GPRS services the same as if it were in a GERAN BSS. All existing GPRS applications and MMI in the MS are unchanged.

-
LLC PDUs are carried over GAN-GRR from the MS to the GANC. GAN-GRR runs over UDP. The underlying IPSec layer provides mutual authentication, encryption and data integrity. GAN-GRR does not emulate the reliable transmission characteristics of GPRS RLC since it can be assumed that errors in wireless access layers (below IP) are addressed by lower layer retransmissions on a hop-by-hop basis, UDP provides a suitable transport that matches a wide range of application layer transport requirements.

-
The GANC, acting like a BSC, terminates the GAN-GRR protocol and interworks it to the Gb-interface using BSSGP.

3. Proposal

It is proposed to capture the text in section 5.2.1 in the TR on the new generic layer required to support generic access to A/Gb interfaces.
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