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3
Definitions, abbreviations and notation

3.1
Definitions

For the purposes of the present document, the terms and definitions given in [1], [2] and [4] apply.

3.2
Abbreviations

For the purposes of the present document the following abbreviations apply:

NOTE:
More extensive abbreviations on UMTS are provided in [1].

AAL2
ATM Adaptation Layer type 2

ACK
Acknowledgement

AICH
Acquisition Indicator Channel

ALCAP
Access Link Control Application Part

AM
Acknowledged Mode

APN
Access Point Name

AS
Access Stratum

ATM
Asynchronous Transfer Mode

BCCH
Broadcast Control Channel

BCFE
Broadcast Control Functional Entity

BER
Bit Error Rate

BLER
Block Error Rate

BMC
Broadcast/Multicast Control

BSS
Base Station Sub-system

BSSMAP
Base Station System Management Application Part

CCCH
Common Control Channel

CCPCH
Common Control Physical Channel

CFN
Connection Frame Number

CM
Connection Management

CN
Core Network

CPCH
Common Packet CHannel

CPICH
Common Pilot Channel

CRNC
Controlling RNC

C-RNTI
Cell RNTI

CS
Circuit Switched

DCA
Dynamic Channel Allocation

DCCH
Dedicated Control Channel

DCFE
Dedicated Control Functional Entity

DCH
Dedicated Channel

DC-SAP
Dedicated Control-SAP

DL
Downlink

DPCCH
Dedicated Physical Control Channel

DPCH
Dedicated Physical Channel

DRAC
Dynamic Resource Allocation Control

DRNC
Drift RNC

DRNS
Drift RNS

DRX
Discontinuous Reception

DSCH
Downlink Shared Channel

DTCH
Dedicated Traffic Channel
E-AGCH
EDCH – Absolute Grant Channel
E-DCH
Enhanced – Dedicated Channel

E-DPCH
EDCH – Dedicated Physical Channel
E-HICH
EDCH - HARQ Acknowledgement Indicator Channel
E-RGCH
EDCH – Relative Grant Channel
E-RNTI
E-DCH Radio Network Temporary Identifier
EP
Elementary Procedure

FACH
Forward Access Channel

FAUSCH
Fast Uplink Signalling Channel

FDD
Frequency Division Duplex

FFS
For Further Study

FN
Frame Number

FP
Frame Protocol

HS-DSCH
High Speed Downlink Shared Channel

HS-PDSCH
High Speed Physical Downlink Shared Channel

HS-SCCH
High Speed Shared Control Channel

ID
Identifier

IE
Information Element

IMEI
International Mobile Equipment Identity

IMSI
International Mobile Subscriber Identity

IP
Internet Protocol

ISCP
Interference on Signal Code Power

L1
Layer 1

L2
Layer 2

L3
Layer 3

LAI
Location Area Identity

MAC
Medium Access Control

MAC-hs
Medium Access Control for HS-DSCH

MBMS
Multimedia Broadcast Multicast Service

MCC
Mobile Country Code

MCCH

Multicast Control Channel

MM
Mobility Management

MNC
Mobile Network Code

MS
Mobile Station

MSC
Mobile services Switching Center

NAS
Non Access Stratum

NBAP
Node B Application Protocol

Nt-SAP
Notification SAP

NW
Network

O
Optional

ODMA
Opportunity Driven Multiple Access

PCCH
Paging Control Channel

PCH
Paging Channel

PDCP
Packet Data Convergence Protocol

PDSCH
Physical Downlink Shared Channel

PDU
Protocol Data Unit

PLMN
Public Land Mobile Network

PNFE
Paging and Notification control Functional Entity

PRACH
Physical Random Access CHannel

PS
Packet Switched

PSCH
Physical Synchronisation Channel

PTM

Point To Multipoint

P-TMSI
Packet Temporary Mobile Subscriber Identity

PTP

Point To Point

PUSCH
Physical Uplink Shared Channel

QoS
Quality of Service

RAB
Radio Access Bearer

RACH
Random Access CHannel

RAI
Routing Area Identity

RANAP
Radio Access Network Application Part 

RB
Radio Bearer

RFE
Routing Functional Entity

RL
Radio Link

RLC
Radio Link Control

RNC
Radio Network Controller

RNS
Radio Network Subsystem

RNSAP
Radio Network Subsystem Application Part

RNTI
Radio Network Temporary Identifier

RRC
Radio Resource Control

RSCP
Received Signal Code Power

RSSI
Received Signal Strength Indicator

SAI
Service Area Identifier

SAP
Service Access Point

SCCP
Signalling Connection Control Part

SCFE
Shared Control Function Entity

SF
Spreading Factor

SFN
System Frame Number

SGSN
Serving GPRS Support Node

SHCCH
Shared Control Channel

SIR
Signal to Interference Ratio

SRNC
Serving RNC

SRNS
Serving RNS

S-RNTI
SRNC - RNTI

SSDT
Site Selection Diversity Transmission

TDD
Time Division Duplex

TEID
Tunnel Endpoint Identifier

TF
Transport Format

TFCI
Transport Format Combination Indicator

TFCS
Transport Format Combination Set

TFS
Transport Format Set

TME
Transfer Mode Entity

TMGI

Temporary Multicast Group Identifier

TMSI
Temporary Mobile Subscriber Identity

Tr
Transparent

Tx
Transmission

UARFCN
UMTS Absolute Radio Frequency Channel Number

UE
User Equipment

UL
Uplink

UM
Unacknowledged Mode

UMTS
Universal Mobile Telecommunication System

UNACK
Unacknowledgement

URA
UTRAN Registration Area

U-RNTI
UTRAN-RNTI

USCH
Uplink Shared Channel

UTRAN
UMTS Terrestrial Radio Access Network

**********************LAST CHANGE*********************

7.x
EDCH Specific Scenarios
7.x.1
E-DCH Establishment and EDCH TTI Reconfiguration
This scenario shows an example of E-DCH configuration. Also TTI reconfiguration is shown in the same scenario. It is assumed that in this example DCH was established before. 
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Figure x1: EDCH Establishment and EDCH TTI Reconfiguration
1. The SRNC decides there is a need for a establishing E-DCH for a UE and prepares the RNSAP message Radio Link Reconfiguration Prepare which is transmitted to the CRNC. 

Parameters: DCHs to Delete IE, E-DPCH Information (TFCS, TTI), RL specific E-DCH Information, E-DCH RL Indication, Serving E-DCH RL ID, E-DCH FDD Information.

2. The CRNC requests the E-DCH Node B to perform a synchronised radio link reconfiguration using the NBAP message Radio Link Reconfiguration Prepare, for the E-DCH radio link 

Parameters: DCHs to Delete IE, UL DPDCH Indicator For E-DCH Operation, E-DPCH Information, E-DCH FDD Information, E-DCH RL Indication.

3. The E-DCH Node B returns a NBAP message Radio Link Reconfiguration Ready. 
Parameters: DCH Information Response , E-DCH FDD Information Response.

4. The CRNC returns the RNSAP message Radio Link Reconfiguration Ready to the SRNC.
Parameters: DCH Information Response,  E-DCH FDD Information Response.
5. The CRNC initiates set-up of a new Iub Data Transport Bearers using ALCAP protocol. This request contains the AAL2 Binding Identity to bind the Iub Data Transport Bearer to the E-DCH.

6. The SRNC initiates set-up of a new Iur Data Transport bearer using ALCAP protocol. This request contains the AAL2 Binding Identity to bind the Iur Data Transport Bearer to the E-DCH.

7. The SRNC proceeds by transmitting the RNSAP message Radio Link Reconfiguration Commit to the CRNC.
Parameters: SRNC selected activation time in the form of a CFN.

8. The CRNC transmits the NBAP message Radio Link Reconfiguration Commit to the E-DCH Node B including the activation time. 
Parameters: CRNC selected activation time in the form of a CFN.

9. The SRNC also transmits a RRC message Radio Bearer Reconfiguration to the UE. 
Parameters: activation time, E-DCH Info and E-RNTI.

10. The UE returns a RRC message Radio Bearer Reconfiguration Complete to the SRNC.
11. The CRNC initiates release of the old Iub Data Transport bearer (DCH) using ALCAP protocol.
12. The SRNC initiates release of the old Iur Data Transport bearer (DCH) using ALCAP protocol.
13. The SRNC decides there is a need for a TTI reconfiguration and prepares the RNSAP message Radio Link Reconfiguration Prepare which is transmitted to the CRNC. 

Parameters: E-DPCH Information (TTI).

14. The CRNC requests the E-DCH Node B to perform a synchronised radio link reconfiguration using the NBAP message Radio Link Reconfiguration Prepare, for the E-DCH radio link 
15. The E-DCH Node B returns a NBAP message Radio Link Reconfiguration Ready. 
Parameters: E-DCH FDD Information Response.

16. The CRNC returns the RNSAP message Radio Link Reconfiguration Ready to the SRNC.
Parameters: E-DCH FDD Information Response.
17. The SRNC proceeds by transmitting the RNSAP message Radio Link Reconfiguration Commit to the CRNC.
Parameters: SRNC selected activation time in the form of a CFN.

18. The CRNC transmits the NBAP message Radio Link Reconfiguration Commit to the E-DCH Node B including the activation time. 
Parameters: CRNC selected activation time in the form of a CFN.

19. The SRNC also transmits a RRC message Radio Bearer Reconfiguration to the UE. 
Parameters: activation time, E-DCH Info and E-RNTI.

20. The UE returns a RRC message Radio Bearer Reconfiguration Complete to the SRNC.

7.x.2
Soft Handover

Radio Link Addition (Branch Addition)

This example shows establishment of a radio link via a Node B controlled by another RNC than the serving RNC. 
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Figure x2: Soft Handover - Radio Link Addition (Branch Addition)

1.
SRNC decides to setup a radio link with E-DCH via a new cell controlled by another RNC. The E-DCH serving RL is not in the new NodeB. So, this scenario is a soft HO branch addition without simultaneous serving E-DCH RL change.  SRNC requests DRNC for radio resources by sending RNSAP message Radio Link Setup Request. If this is the first radio link via the DRNC for this UE, a new Iur signalling connection is established. This Iur signalling connection will be used for all RNSAP signalling related to this UE.

Parameters: Cell id, UL DPDCH Indicator For E-DCH Operation, E-DPCH Information (TFCS, TTI), E-DCH RL Indication, E-DCH FDD Information.

2.
If requested resources are available, DRNC sends NBAP message Radio Link Setup Request to Node B.
Parameters: Cell id, UL DPDCH Indicator for E-DCH operation, E-DPCH Information, E-DCH FDD Information.
Then Node B starts the UL reception of DPCCH only.  Reception of DPDCH, E-DPCCH and E-DPDCH will start only after Iub TBs are setup and UL sync is achieved.

3.
Node B selects for each Radio Link of the specific UE, one of the E-RGCH/E-HICH codes, allocates an E-RGCH sequence number and an E-HICH sequence number, and sends this info to the RNC. Similarly, the Node B selects for the E-DCH serving Radio Link one of the E-AGCH codes, allocates an E-RNTI and sends this info to the RNC with NBAP message Radio Link Setup Response.
Parameters: Transport layer addressing information for the Iub Data Transport Bearers (one TB per MAC-d flow per E-DCH RLS), E-DCH RL Set ID, E-DCH FDD DL Control Channel Information, E-DCH FDD Information Response (one per E-DCH RLS).

4.
DRNC sends RNSAP message Radio Link Setup Response to SRNC.
 
Parameters: Transport layer addressing information (AAL2 address, AAL2 Binding Identity) for Data Transport Bearer(s), Neighbouring cell information, E-DCH FDD Information Response, E-DCH FDD Information Response, E-DCH RL Set ID, E-DCH FDD DL Control Channel Information.

5.
SRNC initiates setup of Iur/Iub Data Transport Bearer using ALCAP protocol. This request contains the AAL2 Binding Identity to bind the Iub Data Transport Bearer to E-DCH.

This may be repeated for each Iur/Iub Data Transport Bearer to be setup.

6./7.
Node B achieves uplink sync on the Uu and notifies DRNC with NBAP message Radio Link Restore Indication. In its turn DRNC notifies SRNC with RNSAP message Radio Link Restore Indication.
8./9.
Node B and SRNC establish synchronism for the Data Transport Bearer(s) by means of exchange of the appropriate DCH Frame Protocol frames Downlink Synchronisation and Uplink Synchronisation, relative already existing radio link(s). Then Node B starts DL transmission.

10.SRNC sends RRC message Active Set Update (Radio Link Addition) to UE on DCCH.

Parameters: Update type, Cell id, DL scrambling code, Power control information, Ncell information.

11.
UE acknowledges with RRC message Active Set Update Complete.
7.x.3
Intra-Node B synchronised serving E-DCH cell change

This subclause shows an example of an intra-Node B serving E-DCH cell change while keeping the dedicated physical channel configuration and the active set.
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Figure x3: Intra-Node B synchronised serving E-DCH cell change

1. The SRNC decides there is a need for a serving E-DCH cell change and prepares a RNSAP message Radio Link Reconfiguration Prepare which is transmitted to the DRNC. 
Parameters: Serving E-DCH RL ID. 

2. In this case, both the source and target E-DCH cells are controlled by the same Node B. The DRNC requests the serving E-DCH Node B to perform a synchronised radio link reconfiguration using the NBAP message Radio Link Reconfiguration Prepare. The reconfiguration comprises a transfer of the E-DCH resources from the source E-DCH radio link to the target E-DCH radio link. 
Parameters: Serving E-DCH RL ID.

3. The serving E-DCH Node B returns a NBAP message Radio Link Reconfiguration Ready.
Parameters: AGCH channelisation code (and scrambling code), E-RNTI.

4. The DRNC returns a RNSAP message Radio Link Reconfiguration Ready to the SRNC.
Parameters: AGCH channelisation code (and scrambling code), E-RNTI.

5. The SRNC now proceeds by transmitting RNSAP message Radio Link Reconfiguration Commit to the DRNC.
Parameters: SRNC selected activation time in the form of a CFN.

6. The DRNC transmits a NBAP message Radio Link Reconfiguration Commit to the serving E-DCH Node B. At the indicated activation time the serving E-DCH Node B stops sending E-DCH grants via the old E-AGCH and starts sending E-DCH grants to the UE via the E-AGCH in the target E-DCH cell.
Parameters: SRNC selected activation time in the form of a CFN.

7. The SRNC transmits a RRC message Radio Bearer Reconfiguration to the UE. 
Parameters: activation time, E-DCH Info and E-RNTI.

8. At the indicated activation time the UE stops receiving E-DCH absolute grants from the source E-DCH cell and starts reception of E-DCH absolute grants in the target E-DCH cell. The UE then returns a RRC message Radio Bearer Reconfiguration Complete to the SRNC.

7.x.4
Inter-Node B (intra DRNC) synchronised serving E-DCH cell change

This subclause shows an ATM example of an inter-Node B serving E-DCH cell change while keeping the dedicated physical channel configuration and active set.
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Figure x4: Inter-Node B (intra-DRNC) synchronised serving E-DCH cell change

1. The SRNC decides there is a need for a serving E-DCH cell change and prepares the RNSAP message a Radio Link Reconfiguration Prepare which is transmitted to the DRNC. Parameters: E-DPCH Information (TFCS, TTI), RL specific E-DCH Information, E-DCH RL Indication, Serving E-DCH RL ID, E-DCH FDD Information.

2. In this case, the source and target E-DCH cells are controlled by different Node Bs. The DRNC requests the source E-DCH Node B to perform a synchronised radio link reconfiguration using the NBAP message Radio Link Reconfiguration Prepare, removing its E-DCH resources for the source E-DCH radio link Parameters: UL DPDCH Indicator For E-DCH Operation, E-DPCH Information, E-DCH FDD Information, E-DCH RL Indication.

3. The source E-DCH Node B returns a NBAP message Radio Link Reconfiguration Ready. 
Parameters: E-DCH FDD Information Response.

4. The DRNC requests the target E-DCH Node B to perform a synchronised radio link reconfiguration using the NBAP message Radio Link Reconfiguration Prepare, adding E-DCH resources for the target E-DCH radio link.
Parameters: UL DPDCH Indicator For E-DCH Operation, E-DPCH Information, E-DCH FDD Information, E-DCH RL Indication.

5. The target E-DCH Node B returns the NBAP message Radio Link Reconfiguration Ready.
Parameters: E-DCH FDD Information Response.

6. The DRNC returns the RNSAP message Radio Link Reconfiguration Ready to the SRNC.
Parameters: E-DCH FDD Information Response.
7. The DRNC initiates set-up of a new Iub Data Transport Bearers using ALCAP protocol. This request contains the AAL2 Binding Identity to bind the Iub Data Transport Bearer to the E-DCH.

8. The SRNC initiates set-up of a new Iur Data Transport bearer using ALCAP protocol. This request contains the AAL2 Binding Identity to bind the Iur Data Transport Bearer to the E-DCH.

9. The E-DCH transport bearer to the target E-DCH Node B is established. The SRNC proceeds by transmitting the RNSAP message Radio Link Reconfiguration Commit to the DRNC.
Parameters: SRNC selected activation time in the form of a CFN.

10. The DRNC transmits the NBAP message Radio Link Reconfiguration Commit to the source E-DCH Node B including the activation time. At the indicated activation time the source E-DCH Node B stops and the target E-DCH Node B starts transmitting on the E-DCH to the UE.
Parameters: SRNC selected activation time in the form of a CFN.

11. The DRNC transmits the NBAP message Radio Link Reconfiguration Commit to the target E-DCH Node B including the activation time. At the indicated activation time the source E-DCH Node B stops and the target E-DCH Node B starts transmitting on the E-DCH to the UE.
Parameters: SRNC selected activation time in form of a CFN.

12. The SRNC also transmits a RRC message Radio Bearer Reconfiguration to the UE. 
Parameters: activation time, E-DCH Info and E-RNTI.

13. At the indicated activation time the UE stops receiving E-DCH in the source E-DCH cell and starts E-DCH reception in the target E-DCH cell. The UE returns a RRC message Radio Bearer Reconfiguration Complete to the SRNC.

14. The DRNC initiates release of the old Iub Data Transport bearer using ALCAP protocol.

15. The SRNC initiates release of the old Iur Data Transport bearer using ALCAP protocol.

7.x.5
Hard Handover

Inter-Node B (intra DRNC) synchronised serving E-DCH cell change at hard handover 

In the following example the E-DCH mobility procedure is performed in two steps: the first step consists of establishing a new radio link without the E-DCH resources; the next step is a transfer of the E-DCH resources to this new radio link followed by a release of the old radio link. In the radio interface, a combined procedure is used.
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Figure x5: Inter-Node B (intra DRNC) synchronised serving E-DCH cell change at hard handover

1. The SRNC decides that there is a need for a hard handover combined with a serving E-DCH cell change. It prepares a RNSAP message Radio Link Addition Request, which is transmitted to the DRNC. 
Parameters: target cell ID.
2. The DRNC allocates radio resources for the new radio link and requests the target Node B to establish a new radio link by transmitting a NBAP message Radio Link Setup Request.
Parameters:  E-DCH Information and HS-PDSCH RL ID.

3. The target Node B allocates resources, starts physical layer reception on the DPCH on the new radio link and responds with the NBAP message Radio Link Setup Response.
Parameters: E-DCH Information Response.

4. The DRNC responds to the SRNC with the RNSAP message Radio Link Addition Response and the DCH transport bearer is established.

5. The DRNC initiates set-up of a new Iub Data Transport Bearers using ALCAP protocol. This request contains the AAL2 Binding Identity to bind the Iur Data Transport Bearer to the DCH.

6. The SRNC initiates set-up of a new Iur Data Transport Bearers using ALCAP protocol. This request contains the AAL2 Binding Identity to bind the Iur Data Transport Bearer to the DCH.

7. As the next step, the SRNC prepares the RNSAP message Radio Link Reconfiguration Prepare which is transmitted to the DRNC. 
Parameters: RL specific E-DCH Information, Serving E-DCH RL ID.

8. The DRNC requests the source E-DCH Node B to perform a synchronised radio link reconfiguration using the NBAP message Radio Link Reconfiguration Prepare, removing its E-DCH resources for the source E-DCH radio link.
Parameters: E-DCH Information, a DRNC allocated E-DCH-RNTI.

9. The source E-DCH Node B returns the NBAP message Radio Link Reconfiguration Ready.
Parameters: E-DCH Information Response.

10. The DRNC requests the target E-DCH Node B to perform a synchronized radio link reconfiguration using the NBAP message Radio Link Reconfiguration Prepare, adding E-DCH resources for the target E-DCH radio link.
Parameters: E-DPCH Information (TFCS, TTI), RL specific E-DCH Information, E-DCH RL Indication, Serving E-DCH RL ID, E-DCH FDD Information.

11. The target E-DCH Node B returns the NBAP message Radio Link Reconfiguration Ready.
Parameters: E-DCH Information Response.

12. The DRNC returns the RNSAP message Radio Link Reconfiguration Ready to the SRNC. 
Parameters: E-DCH information response and the DRNC selected E-DCH-RNTI.

13. The DRNC initiates set-up of a new Iub Data Transport Bearers using ALCAP protocol. This request contains the AAL2 Binding Identity to bind the Iur Data Transport Bearer to the E-DCH.

14. The DRNC initiates set-up of a new Iur Data Transport Bearers using ALCAP protocol. This request contains the AAL2 Binding Identity to bind the Iur Data Transport Bearer to the E-DCH.

15. The E-DCH transport bearer to the target E-DCH Node B is established. The SRNC proceeds by transmitting the RNSAP message Radio Link Reconfiguration Commit to the DRNC including an SRNC selected activation time in the form of a CFN.
Parameters: SRNC selected activation time in the form of a CFN.

16. The DRNC transmits a NBAP message Radio Link Reconfiguration Commit to the source E-DCH Node B including the activation time. At the indicated activation time the source E-DCH Node B stops and the target E-DCH Node B starts transmitting on the E-DCH to the UE.
Parameters: SRNC selected activation time in the form of a CFN.

17. The DRNC transmits a NBAP message Radio Link Reconfiguration Commit to the target E-DCH Node B including the activation time. At the indicated activation time the source E-DCH Node B stops and the target E-DCH Node B starts transmitting on the E-DCH to the UE.
Parameters: SRNC selected activation time in the form of a CFN

18. The SRNC also transmits a RRC message Radio Bearer Reconfiguration to the UE.
Parameters: activation time, E-DCH Info and E-RNTI.

19. At the indicated activation time the UE stops receiving E-DCH in the source E-DCH cell and starts E-DCH reception in the target E-DCH cell. The UE returns a RRC message Radio Bearer Reconfiguration Complete to the SRNC 

20. The DRNC initiates release of the old Iub Data Transport bearer to the source E-DCH Node B using ALCAP protocol.

21. The SRNC initiates release of the old Iur Data Transport bearer using ALCAP protocol.

22. The SRNC then finalises the procedure by transmitting the RNSAP message Radio Link Deletion Request to the DRNC. 
 In the message the source cell to be deleted is identified.
Parameters: RL ID.

23. The DRNC transmits the NBAP message Radio Link Deletion Request to the source Node B.
Parameters: RL ID.

24. The source Node B releases resources for the source radio link and returns the NBAP message Radio Link Deletion Response to the DRNC.

25. The DRNC returns the RNSAP message Radio Link Deletion Response to the SRNC.

26. The DRNC initiates release of the old Iub DCH Transport bearer to the source E-DCH Node B using ALCAP protocol.

27. The SRNC initiates release of the old Iur DCH Transport bearer using ALCAP protocol.
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