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TEXT START

6
UTRAN Architecture

The UTRAN consists of a set of Radio Network Subsystems connected to the Core Network through the Iu.

A RNS consists of a Radio Network Controller one or more Node Bs and optionally one SAS. A Node B is connected to the RNC through the Iub interface.

A Node B can support FDD mode, TDD mode or dual-mode operation.

There are three chip-rate options in the TDD mode: 7.68 Mcps TDD, 3.84 Mcps TDD and 1.28 Mcps TDD. Each TDD cell supports one of these options.

A Node B which supports TDD cells can support one chip-rate option only, or more than one option.

A RNC which supports TDD cells can support one chip-rate option only, or more than one option.

The RNC is responsible for the Handover decisions that require signalling to the UE.

A RNC may include a combining/splitting function to support combination/splitting of information streams (see subclause 7.2.4.3).

Inside the UTRAN, the RNCs of the Radio Network Subsystems can be interconnected together through the Iur. Iu(s) and Iur are logical interfaces. Iur can be conveyed over direct physical connection between RNCs or virtual networks using any suitable transport network.

The UTRAN architecture is shown in figure 4.
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Figure 4: UTRAN Architecture

Regarding the UE positioning method, the RNC may have full internal support for this function and/or may be connected to one SAS via the Iupc interface. The following picture illustrates the resulting UTRAN architecture when the Iupc interface is adopted.
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Figure 4a: UTRAN Architecture with the Iupc option
The RNC may be connected to BSS supporting GERAN Iu mode via the Iur-g interface. The following picture illustrates the UTRAN and GERAN Iu mode connection when the Iur-g interface is adopted. For 1.28Mcps TDD, the RNC may be connected to BSS supporting GERAN A/Gb mode via the Iur-g interface. The figure 4c illustrates the UTRAN and GERAN A/Gb mode connection when the Iur-g interface is adopted for 1.28Mcps TDD.
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Figure 4b: UTRAN and GERAN Iu mode connection with Iur-g
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Figure 4c: UTRAN and GERAN A/Gb mode connection with Iur-g for 1.28Mcps TDD
Each RNS is responsible for the resources of its set of cells.

For each connection between User Equipment and the UTRAN, One RNS is the Serving RNS. When required, Drift RNSs support the Serving RNS by providing radio resources as shown in figure 5. The role of an RNS (Serving or Drift) is on a per connection basis between a UE and the UTRAN.
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Figure 5: Serving and Drift RNS

To support UE mobility between UTRAN and GERAN Iu mode, the Serving RNS may be connected to the DBSS and vice versa as illustrated in figures 5a and 5b. For 1.28Mcps TDD, to support UE mobility between UTRAN and GERAN A/Gb mode, the Serving RNS may be connected to the TBSS in figures 5c. The role of an RNS or BSS (Serving or Drift) is on a per connection basis between an UE and the UTRAN/GERAN Iu mode, or between an UE and the UTRAN /GERAN A/Gb mode for 1.28Mcp TDD.


[image: image6.wmf] 

 

DOCUMENTTYPE

 

 

1

 

(

1

)

 

 

 

 

 

TypeUnitOrDepartmentHere

 

 

 

 

TypeYourNameHere

 

TypeDateHere

 

 

 

 

 

 

 

 

SRNS

 

 

 

Core Network

 

 

 

Iu

 

 

 

DBSS

 

 

 

Iur

-

g

 

 

 

MS

 

 

 

Cell

 

 

 


Figure 5a: Serving RNS and Drift BSS, GERAN Iu mode
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Figure 5b: Serving BSS and Drift RNS, GERAN Iu mode
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Figure 5c: Serving RNS and Drift BSS, GERAN A/Gb mode

The UTRAN is layered into a Radio Network Layer and a Transport Network Layer.

The UTRAN architecture, i.e. the UTRAN logical nodes and interfaces between them, are defined as part of the Radio Network Layer.

For each UTRAN interface (Iu, Iur, Iub, Iupc) the related transport network layer protocol and functionality is specified. The transport network layer provides services for user plane transport, signalling transport and transport of implementation specific O&M.

An implementation of equipment compliant with the specifications of a certain interface shall support the Radio Network Layer protocols specified for that interface. It shall also as a minimum, for interoperability, support the transport network layer protocols according to the transport network layer specifications for that interface.

The network architecture of the transport network layer is not specified by 3GPP and is left as an operator issue.

The equipment compliant to 3GPP standards shall at least be able to act as endpoints in the transport network layer, and may also act as a switch/router within the transport network layer.

For implementation specific O&M signalling to the Node B, only the transport network layer protocols are in the scope of UTRAN specifications.
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Figure 6: Protocol layering

Figure 6 illustrates which parts of the transport network layer that may be (but are not mandated to be) configured by the operator as transport networks, i.e. the radio network layer provides a destination address, namely:

-
Transport network for implementation specific O&M traffic;

-
Signalling network for Iu, Iur, Iur-g and Iupc;

-
Transport network for Iub, Iur and Iu CS user plane connections;

-
Transport network for Iu PS user plane connections.

The signalling link for Iub signalling as seen by the radio network layer cannot be configured as a network (no address provided).

A transport network for UTRAN may be configured by the operator to be used also for other traffic than UTRAN traffic.
6.1
UTRAN Identifiers

6.1.1
PLMN Identity

A Public Land Mobile Network is uniquely identified as define in TS 23.003 [6] subclause 12.1.

6.1.2
CN Domain Identifier

A CN Domain Edge Node is identified as defined in TS 23.003 [6] sub-clause 12.2.

6.1.3
RNC Identifier

An RNC node is uniquely identified by its RNC Identifier among the nodes in UTRAN and GERAN Iu mode as defined in TS 23.003 [6] sub-clause 12.3. A BSS node in GERAN Iu mode is uniquely identified by its RNC Identifier among the nodes in GERAN Iu mode and UTRAN.

6.1.4
Service Area Identifiers

The Service Area Identifier (SAI) is defined in TS 23.003 [6] sub-clause 12.4.

6.1.5
Cell Identifier

The Cell identifier (C-Id) is used to uniquely identify a cell within an RNS/BSS. The Cell-Id together with the identifier of the controlling RNC/BSS (CRNC-Id) constitutes the UTRAN/GERAN Cell Identity (UC-Id) and is used to identify the cell uniquely within UTRAN/GERAN Iu mode. UC-Id or C-Id is used to identify a cell in UTRAN Iub and Iur interfaces or Iur-g interface.

-
UC-Id = RNC-Id + C-Id.

The C-Id is defined by the operator, and set in the RNC/BSS via O&M. The C-Id is set in a Node B by its C-RNC or in the GERAN Iu mode cell.

6.1.6
Local Cell Identifier

The Local Cell identifier is used to uniquely identify the set of resources within a Node B required to support a cell (as identified by a C-Id). As a minimum it shall be unique within the Node B, but it is also capable of supporting uniqueness within the UTRAN for management system purposes.

The Local Cell Identifier is used for the initial configuration of a Node B when no C-Id is defined. The Local Cell identifier is defined by the operator, and set in both the Node B and its C-RNC via O&M. The relationship between the Local Cell Identifier and C-Id is set in the C-RNC via O&M.

6.1.7
UE Identifiers
Radio Network Temporary Identities (RNTI) are used as UE identifiers within UTRAN/GERAN Iu mode and in signalling messages between UE and UTRAN/GERAN Iu mode.

Six types of RNTI exist:

1)
Serving RNC/BSS RNTI

(s-RNTI);

2)
Drift RNC/BSS RNTI


(d-RNTI);

3)
Cell RNTI






(c-RNTI);

4)
UTRAN/GERAN RNTI


(u-RNTI);

5)
[TDD – DSCH RNTI





(DSCH-RNTI)];

6)
HS-DSCH RNTI




(HS-DSCH RNTI);
7)
E-DCH RNTI





(E-RNTI);

s-RNTI is used:

-
by UE to identify itself to the Serving RNC/BSS;

-
by SRNC/SBSS to address the UE/MS;

-
by DRNC/DBSS to identify the UE to Serving RNC.


s-RNTI is allocated for all UEs having a RRC connection, it is allocated by the Serving RNC/BSS and it is unique within the Serving RNC/BSS. s-RNTI is reallocated always when the Serving RNC/BSS for the RRC connection is changed. 


d-RNTI is used:

-
by serving RNC/BSS to identify the UE to Drift RNC/BSS.

NOTE:
The d-RNTI is never used on Uu.


d-RNTI is allocated by drift RNC/BSS upon drift UE contexts establishment and it shall be unique within the drift RNC/BSS. Serving RNC/BSS shall know the mapping between s-RNTI and the d-RNTIs allocated in Drift RNCs/BSSs for the same UE. Drift RNC/BSS shall know the s-RNTI and SRNC-ID related to existing d-RNTI within the drift RNC/BSS. 


c-RNTI is used:

-
by UE to identify itself to the controlling RNC;

-
by controlling RNC to address the UE.


c-RNTI is allocated by controlling RNC upon UE accessing a new cell. C-RNTI shall be unique within the accessed cell. Controlling RNC shall know the d-RNTI associated to the c-RNTI within the same logical RNC (if any).


u-RNTI

The u-RNTI is allocated to an UE having a RRC connection and identifies the UE within UTRAN/GERAN Iu mode.


u-RNTI is composed of:

-
SRNC identity;

-
s-RNTI.


[TDD – DSCH-RNTI is used:]

-
[TDD – by controlling RNC to address the UE on the DSCH and USCH].


[TDD – DSCH-RNTI is allocated by controlling RNC upon UE establishing a DSCH or USCH channel. DSCH-RNTI shall be unique within the cell carrying the DSCH and/or USCH. DSCH-RNTI is used as UE identifier in RRC messages concerning DSCH and USCH allocations and is used in both the downlink and uplink.


HS-DSCH RNTI is used:

-
for the UE specific CRC in HS-SCCH and HS-PDSCH.

HS-DSCH RNTI is allocated by controlling RNC upon UE establishing a HS-DSCH channel. HS-DSCH RNTI shall be unique within the cell carrying the HS-DSCH.


E-RNTI is used:

-
for the UE[FDD - /UE group] specific CRC in E-AGCH.

E-DCH RNTI is allocated by NodeB upon UE establishing an E-DCH channel. E-DCH RNTI allocated to a UE [FDD -/UE group] shall be unique within the cell carrying the E-DCH.

Each RNC has a unique identifier within the UTRAN part of the PLMN, denoted by RNC identifier (RNC-ID). This identifier is used to route UTRAN interface messages to correct RNC. RNC-ID of the serving RNC together with the s-RNTI is a unique identifier of the UE in the UTRAN part of the PLMN.

6.1.7.1
Usage of RNTI 

u-RNTI is used as a UE identifier for the first cell access (at cell change) when a RRC connection exists for this UE and for UTRAN originated paging including associated response messages. RNC-ID is used by Controlling RNC/BSS to route the received uplink messages towards the Serving RNC/BSS.

NOTE:
For the initial access a unique core network UE identifier is used.

c-RNTI is used as a UE identifier in all other DCCH/DTCH common channel messages on air interface.

6.1.7a
UE Identifiers in GERAN A/Gb mode (1.28Mcps TDD)
Radio Network Temporary Identity (RNTI) is used as a UE identifier within UTRAN /GERAN A/Gb mode and in signalling messages between UE and UTRAN /GERAN A/Gb mode. One type of RNTI exists:
- Drift RNTI (D-RNTI) 

The D-RNTI is allocated by the TBSS and is used to identify the UE during a handover via the Iur-g interface.

There is one possible scenario in which the D-RNTI is used:

a)
The serving RAN node is a UTRAN RNC and the target RAN node is a GERAN A/Gb BSS. 
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