Page 1



3GPP TSG-GERAN ad hoc meeting #3 on R4 and beyond 
Tdoc GAHW(00)0186

Orlando, Florida
Agenda item 6.1.2

11th – 15th December 2000

CR-Form-v3

CHANGE REQUEST



(

43.051
CR
###
(

rev
-
(

Current version:
4.0.0
(




For HELP on using this form, see bottom of this page or look at the pop-up text over the (
 symbols.



Proposed change affects:
(

(U)SIM

ME/UE

Radio Access Network

Core Network




Title:
(

Corrections of section on GERAN architecture




Source:
(

Vodafone




Work item code:
(

GERAN

Date: (

22 November 2000







Category:
(

F

Release: (

REL-4


Use one of the following categories:
F  (essential correction)
A  (corresponds to a correction in an earlier release)
B  (Addition of feature), 
C  (Functional modification of feature)
D  (Editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
Use one of the following releases:
2
(GSM Phase 2)
R96
(Release 1996)
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
REL-4
(Release 4)
REL-5
(Release 5)




Reason for change:
(

Alignment with current status of discussions




Summary of change:
(

· Corrections according to latest agreements

· Addition of Iur-g interface between a BSS and an RNC

· Addition of Iu transport layer on the A interface

· Addition of requirement on the Iur-g interface: its presence/absence does not impact the behaviour of the MS

· Restructuring of subclauses and removal of duplicated information

· Edition of non-normative text as notes or editor’s notes

· Editorial corrections




Consequences if 
(

not approved:





Clauses affected:
(

3.1, 4




Other specs
(


 Other core specifications
(



affected:

 Test specifications




 O&M Specifications





Other comments:
(



How to create CRs using this form:

Comprehensive information and tips about how to create CRs can be found at: http://www.3gpp.org/3G_Specs/CRs.htm.  Below is a brief summary:

1)
Fill out the above form. The symbols above marked (
 contain pop-up help information about the field that they are closest to.

2)
Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word "revision marks"  feature (also known as "track changes") when making the changes. All 3GPP specifications can be downloaded from the 3GPP server under ftp://www.3gpp.org/specs/ For the latest version, look for the directory name with the latest date e.g. 2000-09 contains the specifications resulting from the September 2000 TSG meetings.

3)
With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of the clause containing the first piece of changed text.  Delete those parts of the specification which are not relevant to the change request.
3.1
Symbols

For the purposes of the present document, the following symbols apply:

A
Interface between a BSS and a 2G MSC

Gb
Interface between a BSS and a 2G SGSN

Iu-cs
Interface between a BSS and a 3G MSC

Iu-ps
Interface between a BSS and a 3G SGSN

Iur-g
Interface between two BSSs
Um
Interface between MS and BSS

Next section changed

4 GERAN Architecture

4.1 GERAN Reference Architecture

The reference architecture of GERAN is illustrated in Figure 1. GERAN connects with A, Gb and Iuinterfaces to the core network. Two Base Station Subsystems (BSS) may be connected to each other with an Iur-g interface. A BSS and an RNC may also be connected via an Iur-g interface.
The mobile station shall operate using only the following modes:

a. A / Gb mode, e.g. for pre-Release 4 terminals, for Release 4 terminals when connected to a GERAN with no Iu interface towards the Core Network.

b. Iu mode (i.e. Iu-CS and Iu-PS), e.g. for Release 4 terminals when connected to a GERAN with Iu interfaces towards the Core Network

Both modes must be supported by the standard and no other modes (e.g. A / Iu-PS or Iu-CS / Gb) shall be allowed.
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Figure 1. GERAN reference architecture.

The functional split within a BSS is implementation-dependent.

4.2 UMTS Architecture applied to GERAN

This section describes the GERAN architecture when it connects to the core network through an Iu interface. Figure 3 shows the assumed UMTS architecture as outlined in 3G TS 23.110. GERAN is showed instead of UTRAN. The figure below shows the UMTS architecture in terms of its entities 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.

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 3. 
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Figure 3. UMTS Architecture applied to GERAN

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 5 presents the refined model.
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Figure 5. Assumed GERAN Model
4.3 Protocol architecture in PS domain

4.3.1 General

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.

4.3.2 User plane
Figure 7 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 described in 3G TS 23.060 [24].
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Figure 7. User Plane protocols towards Packet Switched Core Network domain.

The Iu-ps protocol stack is inherited from UMTS specifications (Ref. 1-6). However, GERAN expects more transport layer options than ATM in Rel4 (3GPP Work Item “IP Transport in UTRAN”).

4.3.3 Control plane

4.3.4 
Figure 9 shows a high level view of the control plane for GERAN when connected to a packet switched core network domain. For reference, GPRS and UMTS Control Plane protocol stacks when connected to the packet switched core network domain are depicted in Figures 7 of [24] and 8 of [24] respectively.
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Figure 9. Control Plane protocols towards Packet Switched Core Network domain.

The Iu-ps protocol stack is inherited from UMTS specifications (Ref. 1-6). However, GERAN expects more transport layer options than ATM in Rel4 (3GPP Work Item “IP Transport in UTRAN”)

4.4 Protocol architecture in CS domain

4.4.1 General


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

Specifications and more detailed descriptions of the A interface protocols and architecture can be found in [13-18].

The RLP Protocol is found in [23].

The Um interface protocols are described in section Error! Reference source not found. and Error! Reference source not found..

4.4.2 User plane
Figure 11 shows the user plane for GERAN connected to a circuit switched core network domain. 
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Figure 11. User Plane protocols towards Circuit-Switched Core Network domain

NOTE:
The figure only shows existing Release 99 Transport layer options for A and Iu-cs.

NOTE:
The Iu-cs protocol stack is inherited from UMTS specifications [1-6]. However, GERAN expects more transport layer options than ATM in Rel4 (3GPP Work Item “IP Transport in UTRAN”).

4.5 
4.5.1 Control plane

Figure 13 shows the control plane for GERAN connected to a circuit switched core network domain.
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Figure 13. Control Plane Protocols towards Circuit-Switched Core Network Domain

NOTE:
The figure only shows existing Rel99 Transport layer options for A and Iu-cs.

NOTE:
The Iu-cs protocol stack is inherited from UMTS specifications [1-6]. However, GERAN expects more transport layer options than ATM in Rel4 (3GPP Work Item “IP Transport in UTRAN”).

4.6 Iur-g interface

4.6.1 General principles

The general principles for the specification of the Iur-g interface are as follows:

· the Iur-g interface should be open;

· the Iur-g interface shall support the exchange of signaling information between two BSSs;

· from a logical standpoint, the Iur-g is a point to point interface between two BSSs. A point to point logical interface should be feasible even in the absence of a physical direct connection between the two BSSs;
· the behaviour of the MS shall be independent of the presence of the Iur-g interface or of the presence of any of its planes.
When specifying it is deemed necessary to introduce a separation of Iur-g interface Radio Network functionality and Transport Network functionality to facilitate introduction of future technology (see Figure 15).
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Figure 15. Separation of Radio Network Protocols and transport over the Iur-g interface
4.6.2 Protocol architecture

Figure 17 represents the protocol architecture for Iur-g interface. It is based on the UTRAN Iur protocol architecture and only the control plane of the protocol is used for Iur-g. See [19-22].
The Radio Network Subsystem Application Part (RNSAP) for GERAN contains a sub-set of the UTRAN RNSAP procedures. However the contents of the messages used over Iur-g might differ.
NOTE:
The Transport Network protocols shown here are adopted from UTRAN Rel99, although they are subject to change for GERAN Rel4 and this figure will be modified accordingly.
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Figure 17. Iur-g Protocol Architecture

4.6.3 RNSAP protocol

The protocol responsible for providing signaling information across the Iur-g interface is called the Radio Network Subsystem Application Part (RNSAP). The RNSAP is terminated by the two BSSs inter-connected via the Iur-g interface RNSAP Procedure Modules.

RNSAP procedures as defined in UTRAN are divided into four modules as follows:

1. RNSAP Basic Mobility Procedures;

2. RNSAP DCH Procedures;

3. RNSAP Common Transport Channel Procedures;

4. RNSAP Global Procedures.

In case of GERAN Iur-g only part of these procedures are needed. Only RNSAP Basic Mobility Procedures and RNSAP Global Procedures are adopted from UTRAN and modified as necessary. Consequently, Table 1 lists elementary procedures that are used with RNSAP in Iur-g interface. Elementary procedures listed here are Class 2 procedures. These are procedures that do not require response and are always considered successful.

The Basic Mobility Procedures module contains procedures used to handle the mobility within GERAN, while the Global Procedures module contains procedures that are not related to a specific MS.

Table 1 Elementary Procedures

Elementary Procedure
Initiating Message

Uplink Signaling Transfer
UPLINK SIGNALLING TRANSFER INDICATION

Downlink Signaling Transfer
DOWNLINK SIGNALLING TRANSFER REQUEST

SRNS Relocation Commit
SRNS RELOCATION COMMIT

Paging
PAGING REQUEST

Error Indication
ERROR INDICATION
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