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Proposed changes to stage 2 description: Protocol architecture

1 Introduction

This document proposes updates to the architecture and protocol architecture sections in the stage 2 description [1]. It has been agreed that GERAN shall allign with UTRAN and connect to a UMTS core network. The first proposal is to include a general description of the architecture similar to what exist in 25.301 in section 4 of [1]. The second proposal is to update section 5 with a more detailed protocol architecture picture, which is based on 25.301 and what has been agreed earlier in SMG2.

2 Proposed changes to stage 2 description

2.1 Proposed changes to section 4

4
GERAN Architecture
4.1
Overall network architecture

Editor's note: Insert text and figure on reference architecture from S2 report on all-IP. 

4.2
GERAN Reference Architecture

The reference architecture of GERAN is illustrated in Figure 2.  GERAN connects with an Iu-ps, Gb and A interface to the core network. It is for further study if an Iu-cs is needed. The Base Station Controllers (BSCs) may be connected to each other with an Iur’ interface.
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Figure 2. GERAN reference architecture.
4.3
Assumed UMTS Architecture

This section describes the assumed UMTS architecture when GERAN connects to the core network through an Iu interface. Figure 3a shows the assumed UMTS architecture as outlined in TS 23.110. GERAN is showed instead of UTRAN. The figure below shows the UMTS architecture in terms of its entities User Equipment (UE) or Mobile Station, GERAN and Core Network. The respective reference points Um (Radio Interface) and Iu (CN-RAN reference) are shown. The figure illustrates furthermore the high-level functional grouping into the Access Stratum and the Non-Access Stratum. If the figures below are also applicable for an evolved A interface is for further study.
The Access Stratum offers services through the following Service Access Points (SAP) to the Non-Access Stratum: 

-
General Control (GC) SAPs;

-
Notification (Nt) SAPs; and

-
Dedicated Control (DC) SAPs.

The SAPs are marked with circles in Figure 3a. 
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Figure 3a. Assumed UMTS Architecture
This model can be further refined to distinguish the end AS entities, which provide the services to higher layers, from the local entities, which provide services over respectively the Um and the Iu reference point. Figure 1b presents the refined model.
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Figure 3b. Assumed GERAN Model

The Um Stratum block can be further refined as shown in Figure 3c.
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Figure 3c. Assumed Um Stratum Model
4.4
User plane protocol architecture in PS domain

Figure 4 shows the user plane for GERAN connected to a packet switched core network domain. For reference, GPRS and UMTS protocol stacks when connected to the packet switched core network domain are depicted in Figures 4 of [12] and 6 of [12] respectively.

Specifications and more detailed descriptions of the Iu-ps interface protocols and architecture can be found in [1-6].

Specifications and more detailed descriptions of the Gb interface protocols and architecture can be found in [7-9].

The Um interface protocols are described in section 5 and 6.
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Figure 4. User Plane protocols towards Packet Switched Core Network domain.

4.5
Control plane protocol architecture in PS domain

The control plane protocol architecture in the PS domain is FFS.

4.6
User plane protocol architecture in CS domain

The user plane protocol architecture in the CS domain is FFS.

4.7
Control plane protocol architecture in CS domain

The control plane protocol architecture in the CS domain is FFS.

4.8
Iur’ protocol architecture

The architecture and functionality of Iur’ is FFS.

2.2 Proposed changes to section 5

5
Radio Interface Protocol Architecture

The radio interface protocol architetcture when GERAN connects to A or Gb is the same as defined in earlier releases. The subsection below describes the protocol architecture when connecting through an Iu interface to the CN. If the protocol structure described in this section below are also applicable for an evolved A interface is for further study. The multiplexing principles of data coming from the different CN interfaces (A, Gb and Iu) are illustrated in section 5.3. 
5.2
Protocol structure when connecting through Iu
The radio interface is layered into three protocol layers: 

-
the physical layer (L1);

-
the data link layer (L2);

-
network layer (L3).

Layer 2 is split into following sublayers: Radio Link Control (RLC), Medium Access Control (MAC) protocol and Packet Data Convergence Protocol (PDCP). The usage of data link protocols (abbreviated DL in figure 5) as specified in 04.06 is for further study when connecting to an Iu interface. If the Broadcast/Multicast Control (BMC) protocol described in 25.301 is needed is for further study.
The protocol architecture is divided into Control (C-) and User (U-) planes. The RLC and MAC protocols and the physical layer carries data from both C- and U-plane. PDCP exists in the U-plane only.

In the C-plane, Layer 3 is partitioned into sublayers where the lowest sublayer, denoted as Radio Resource Control (RRC), interfaces with layer 2 and terminates in the GERAN. The next sublayer provides 'Duplication avoidance' functionality as specified in TS 24.007. It terminates in the CN but is part of the Access Stratum; it provides the Access Stratum Services to higher layers. The higher layer signalling such as Mobility Management (MM) and Call Control (CC) are assumed to belong to the non-access stratum, and therefore not in the scope of 3GPP TSG GERAN. On the general level, the protocol architecture is similar to the current ITU-R protocol architecture, ITU-R M.1035.

Figure 5 shows the radio interface protocol architecture. Each block in Figure 4 represents an instance of the respective protocol. Service Access Points (SAP) for peer-to-peer communication are marked with circles at the interface between sublayers. The SAP between MAC and the physical layer provides the logical channels. In the C-plane, the interface between 'Duplication avoidance' and higher L3 sublayers (CC, MM) is defined by the General Control (GC), Notification (Nt) and Dedicated Control (DC) SAPs. A description of these SAPs can be found in TS 23.110.
Also shown in the figure are connections between RRC and MAC as well as RRC and L1 providing local inter-layer control services. An equivalent control interface exists between RRC and the RLC sublayer, between RRC and the PDCP sublayer. These interfaces allow the RRC to control the configuration of the lower layers. For this purpose separate Control SAPs are defined between RRC and each lower layer (PDCP, RLC, MAC, and L1). 

The GERAN can be requested by the CN to prevent all loss of data (i.e. independently of the handovers on the radio interface), as long as an inter-BSS handover does not take place. This is a basic requirement to be fulfilled by the GERAN retransmission functionality as provided by the RLC sublayer. However, in case of the inter-BSS handover, the prevention of the loss of data may not be guaranteed autonomously by the GERAN but relies on 'Duplication avoidance' functions in the CN.
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Figure 5. Radio Interface protocol architecture

Figure 4 reflects the radio interface protocol architecture as defined specifically in release 2000 connecting to the Iu interface.

The RLC and MAC protocols are based on GSM 04.60. This allows for multiplexing of prerelease 00 MSs and release 00 MSs on the same physical subchannel.









· 
· 
5.3 Multiplexing Principles
5.3.1
Multiplexing of different type of radio access bearers 
For a conversational class call, the GERAN offers the following multiplexing scenarios on the radio interface:

· Operational Scenario 1. Permanent allocation of a physical subchannel to a conversational class call, without any multiplexing capability.
· Operational Scenario 2. Permanent allocation of a physical subchannel to a conversational class call and multiplexing of best effort data from the same mobile station.
5.3.2
Multiplexing of user plane data from different core network interfaces
Figure 5 below shows the multiplexing principles on the network side of user plane data coming from different type of core network interfaces. User data from Iu and Gb is multiplexed on MAC level, i.e. when using shared channels, or on the physical layer, i.e. using different physical subchannels. User data coming from the A interface is multiplexed with user data from Gb and Iu on the physical layer through different physical subchannels.
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Figure 5. Multiplexing principles of user plane data flows coming from different interfaces.
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