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1. Soft Handovers

1.1. Number of attempted Radio Link Additions to Active Link Set (UE side)

A. This measurement provides the number of attempted radio link additions during active link set update procedure (UE side) for each cell. This measurement shall be increased for each attempted radio link addition (UE side). This measurement is only valid for FDD mode.

B. CC.

C. Transmission of a ACTIVE SET UPDATE message (RRC) sent by the serving RNC to the UE. Within an ACTIVE SET UPDATE message more than one radio link can be added. Each existing radio link addition information element shall be considered separately.
D. A single integer value.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched and packet switched traffic.

1.2. Number of successful Radio Link Additions to Active Link Set (UE side)

A. This measurement provides the number of successful radio link additions during active link set update procedure  (UE side) for each cell. This measurement shall be increased for each successful radio link addition (UE side). This measurement is only valid for FDD mode.

B. CC.

C. Receipt of an ACTIVE SET UPDATE COMPLETE message (RRC) sent by  UE to the SERVING RNC  in response to an ACTIVE SET UPDATE message with one or more existing radio link addition information element. One ACTIVE SET UPDATE COMPLETE message can be related to more than one added radio link. Each successful added radio link shall be considered separately.
D. A single integer value.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched and packet switched traffic.

1.3. Number of failed Radio Link Additions to Active Link Set per cause 
(UE side)

A. This measurement provides the number of unsuccessful radio link additions during active link set Update procedure (UE side) for each cell per cause. For each failure cause a separate subcounter is defined. Every unsuccessful radio link addition (UE side) shall be considered separately. This measurement is only valid for FDD mode.

B.  CC.

C. Receipt of an ACTIVE SET UPDATE FAILURE message (RRC) sent by  UE to the UTRAN in response to an ACTIVE SET UPDATE message with non-empty radio link addition information element. One ACTIVE SET UPDATE FAILURE message can be related to more than one radio link. Each unsuccessful attempt to add a radio link shall be considered separately. Failure causes are defined within 3GPP TS25.331.

D. A single integer value for each cause.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched and packet switched traffic.

It should be discussed whether Radio Link Deletions also should be considered. In the normal way the number of successful Radio Link Deletions is equal the number of successful Radio Link Additions over a observed period. It can happen that the number of attemped Radio Link Deletions is greater than the number of successful Radio Link Deletions, because the attemped Radio Link Deletions were not accepted by the UE. 

1.4. Number of attempted Radio Link Deletions for Active Link Set (UE side)

A. This measurement provides the number of attempted radio link deletions during active link set update procedure (UE side) for each cell. This measurement shall be increased for each attempted radio link deletion (UE side). This measurement is only valid for FDD mode.

B. CC.

C. Transmission of a ACTIVE SET UPDATE message (RRC) sent by the SERVING RNC  to the UE. Within an ACTIVE SET UPDATE message more than one radio link can be removed. Each existing radio link removal information element shall be considered separately.
D. A single integer value.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched and packet switched traffic.

1.5. Number of successful Radio Link Deletions for Active Link Set (UE side)

A. This measurement provides the number of successful radio link deletions during active link set update procedure (UE side) for each cell. This measurement shall be increased for each successful radio link deletion (UE side). This measurement is only valid for FDD mode.

B. CC.

C. Receipt of an ACTIVE SET UPDATE COMPLETE message (RRC) sent by UE to the SERVING RNC  in response to an ACTIVE SET UPDATE message with one or more existing radio link removal information element. One ACTIVE SET UPDATE COMPLETE message can be related to more than one deleted radio link. Each successful deleted radio link shall be considered separately.
D. A single integer value.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched and packet switched traffic.

Radio Link Addition Procedure (UTRAN side)

To estimate the number of decisions to setup a new Radio Link to active link set and to estimate the  Softhandover Success Rate, it is possible to define the number of attempted and successful Radio Link Additions at UTRAN side. This procedure is used for connection setup, soft- and hard handover. 

The estimation could be done in the following way:

· Radio Link Addition Rate (UTRAN side) =

               Number of successful Radio Link Additions (UTRAN side) / 

               Number of attempted Radio Link Additions (UTRAN side)

· Number of attempted Radio Link Additions to Active link set (UTRAN side) =

               Number of attempted Radio Link Additions to Active link set (UE side) * 
               Synchronistaion Rate * 
               ALCAP IUR Bearer Setup Rate * 
               Radio Link Addition Rate (UTRAN side)

· Radio Link Addition to Active link set Rate (UE side) = 

               Number of successful Radio Link Additions to Active link set (UE side) / 

               Number of attempted Radio Link Additions to Active link set (UE side)

· Softhandover Success Rate = 

               Radio Link Addition to Active link set Rate (UE side) *

               Synchronistaion Rate * 
               ALCAP IUR Bearer Setup Rate * 
               Radio Link Addition Rate (UTRAN side)

1.6. Number of attempted Radio Link Additions (UTRAN side)

A. This measurement provides the number of attempted radio link additions (UTRAN side) for each cell. This measurement shall be increased for each attempted radio link addition (UTRAN side). This measurement is valid for FDD and TDD mode.

B. CC.

C. This measurement is based on two different events:
1) Transmission of a RADIO LINK SETUP REQUEST message (NBAP) sent by the serving RNC to the NodeB. Within a RADIO LINK SETUP REQUEST message more than one radio link can be added. Each existing radio link information element shall be considered separately.
2) Transmission of a RADIO LINK ADDITION REQUEST message (RNSAP) sent by the serving RNC to the drift RNC. Within a RADIO LINK ADDITION REQUEST message more than one radio link can be added. Each existing radio link information element shall be considered separately.
D. A single integer value.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched and packet switched traffic.

1.7. Number of successful Radio Link Additions (UTRAN side)

A. This measurement provides th e number  of successful  radio link additions  (UTRAN side) for each cell. This measurement shall be increased for each successful radio link addition (UTRAN side). This measurement is valid for FDD and TDD mode.

B. CC.
C. This measurement is based on two different events:

1) Receipt of a RADIO LINK SETUP RESPONSE message (NBAP) sent by NodeB to the serving RNC in response to a RADIO LINK SETUP REQUEST message with one or more existing radio link information elements. One RADIO LINK SETUP RESPONSE message can be related to more than one added radio link. Each successful added radio link shall be considered separately.

1) Receipt of a RADIO LINK ADDITION RESPONSE message (RNSAP) sent by drift RNC to the serving RNC in response to a RADIO LINK ADDITION REQUEST message with one or more existing radio link information elements. One RADIO LINK ADDITION RESPONSE message can be related to more than one added radio link. Each successful added radio link shall be considered separately.

D. A single integer value.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched and packet switched traffic.

1.8. Number of failed Radio Link Additions per cause (UTRAN side)

A. This measurement provides the number of unsuccessful radio link additions (UTRAN side) for each cell. This measurement shall be increased for each unsuccessful radio link addition (UTRAN side). For each failure cause a separate subcounter is defined. Every unsuccessful radio link addition shall be considered separately. This measurement is valid for FDD and TDD mode.

B. CC.

C. This measurement is based on two different events:
1) Receipt of a RADIO LINK SETUP FAILURE message (NBAP) sent by NodeB to the serving RNC in response to a RADIO LINK SETUP REQUEST message with one or more existing radio link information elements. One RADIO LINK SETUP FAILURE message can be related to more than one radio link. Each unsuccessful attempt to add a radio link shall be considered separately. Failure causes are defined within 3GPP TS25.443.

2) Receipt of a RADIO LINK ADDITION FAILURE message (RNSAP) sent by drift RNC to the serving RNC in response to a RADIO LINK ADDITION REQUEST message with one or more existing radio link information elements. One RADIO LINK ADDITION FAILURE message can be related to more than one radio link. Each unsuccessful attempt to add a radio link shall be considered separately. Failure causes are defined within 3GPP TS25.423.

D. A single integer value for each cause.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched and packet switched traffic.

1.9. Number of attempted Radio Link Deletions (UTRAN side)

A. This measurement provides the number of attempted radio link deletions (UTRAN side) for each cell. This measurement shall be increased for each attempted radio link deletion (UTRAN side). This measurement is valid for FDD and TDD mode.

B. CC.

C. This measurement is based on two different events:
1) Transmission of a RADIO LINK DELETION REQUEST message (NBAP) sent by the serving RNC to the NodeB. Within a RADIO LINK DELETION REQUEST message more than one radio link can be removed. Each existing radio link information element shall be considered separately.
2) Transmission of a RADIO LINK DELETION REQUEST message (RNSAP) sent by the serving RNC to the drift RNC. Within a RADIO LINK DELETION REQUEST message more than one radio link can be removed. Each existing radio link information element shall be considered separately.
D. A single integer value.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched and packet switched traffic.

1.10. Number of successful Radio Link Deletions (UTRAN side)

A. This measurement provides the number of successful radio link deletions (UTRAN side) for each cell. This measurement shall be increased for each successful radio link deletion (UTRAN side). This measurement is valid for FDD and TDD mode.

B. CC.

C. This measurement is based on two different events:
1) Receipt of a RADIO LINK DELETION RESPONSE message (NBAP) sent by NodeB to the serving RNC in response to a RADIO LINK DELETION REQUEST message with one or more existing radio link removal information element. One RADIO LINK DELETION RESPONSE message can be related to more than one deleted radio link. Each successful deleted radio link shall be considered separately.
2) Receipt of a RADIO LINK DELETION RESPONSE message (RNSAP) sent by drift RNC to the serving RNC in response to a RADIO LINK DELETION REQUEST message with one or more existing radio link removal information element. One RADIO LINK DELETION RESPONSE message can be related to more than one deleted radio link. Each successful deleted radio link shall be considered separately.
D. A single integer value.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched and packet switched traffic.

2. Hard Handovers

2.1. Number of attempted outgoing UTRAN controlled Hard Handovers

A. This measurement provides the number of attempted outgoing UTRAN controlled Hard Handovers (Intra RNS, Inter RNS with Iur) for each cell. This measurement is valid for FDD and TDD mode.

B. CC.

C. Transmission of a RRC message PHYSICAL CHANNEL RECONFIGURATION, RADIO BEARER SETUP, RADIO BEARER RECONFIGURATION, RADIO BEARER RELEASE, or TRANSPORT CHANNEL RECONFIGURATION sent from the source RNC to the UE, indicating the attempt of an UTRAN controlled Hard Handover.
D. A single integer value.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched and packet switched traffic.

2.2. Number of successful outgoing UTRAN controlled Hard Handovers

A. This measurement provides the number of successful outgoing UTRAN controlled Hard Handovers (Intra RNS, Inter RNS with Iur) for each cell. This measurement is valid for FDD and TDD mode.

B. CC.

C. Receipt of a RRC message PHYSICAL CHANNEL RECONFIGURATION COMPLETE, RADIO BEARER SETUP COMPLETE, RADIO BEARER RECONFIGURATION COMPLETE, RADIO BEARER RELEASE COMPLETE, or TRANSPORT CHANNEL RECONFIGURATION COMPLETE sent from the UE to the source RNC, indicating a successful UTRAN controlled Hard Handover.
D. A single integer value.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched and packet switched traffic.

2.3. Number of unsuccessful outgoing UTRAN controlled Hard Handovers  per cause

A. This measurement provides the number of unsuccessful outgoing UTRAN controlled Hard Handovers (Intra RNS, Inter RNS with Iur) per cause, where the UE returned to the original physical channel configuration.

B. CC.

C. Receipt of a RRC message PHYSICAL CHANNEL RECONFIGURATION FAILURE, RADIO BEARER SETUP FAILURE, RADIO BEARER RECONFIGURATION FAILURE, RADIO BEARER RELEASE FAILURE, or TRANSPORT CHANNEL RECONFIGURATION FAILURE sent from the UE to the source RNC, indicating an unsuccessful UTRAN controlled Hard Handover. Failure causes are defined within 3GPP TS25.331.

D. A single integer value for each cause.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched and packet switched traffic.

2.4. Number of attempted Relocation Preparation for outgoing CN controlled Hard Handovers

A. This measurement provides the number of of attempted relocation preparation for outgoing CN controlled Hard Handovers (Inter RNS without Iur) for each cell. This measurement is valid for FDD and TDD mode.

B. CC.

C. Transmission of a RANAP message RELOCATION REQUIRED sent from the source RNC to the CN (Source side), indicating an attempted relocation preparation of a CN controlled Hard Handover.
D. A single integer value.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched and packet switched traffic.

2.5. Number of successful Relocation Preparation for outgoing CN controlled Hard Handovers

A. This measurement provides the number of of successful relocation preparation for outgoing CN controlled Hard Handovers (Inter RNS without Iur) for each cell. This measurement is valid for FDD and TDD mode.

B. CC.

C. Receipt of a RANAP message RELOCATION COMMAND sent from the CN (Source side) to the source RNC, indicating a successful relocation preparation of a CN controlled Hard Handover.
D. A single integer value.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched and packet switched traffic.

2.6. Number of unsuccessful Relocation Preparation for outgoing CN controlled Hard Handovers  per cause

A. This measurement provides number of unsuccessful relocation preparation for outgoing CN controlled Hard Handovers (Inter RNS without Iur) per cause. This measurement is valid for FDD and TDD mode.

B. CC.

C. Receipt of a RANAP message RELOCATION PREPARATION FAILURE sent from the CN (Source side) to the source RNC, indicating an unsuccessful relocation preparation for outgoing CN controlled Hard Handover. Failure causes are defined within 3GPP TS25.413.

D. A single integer value for each cause.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched and packet switched traffic.

2.7. Number of attempted outgoing CN controlled Hard Handovers

A. This measurement provides the number of attempted outgoing CN controlled Hard Handovers (Intra RNS, Inter RNS with Iur) for each cell related to UEs. This measurement is valid for FDD and TDD mode.

B. CC.

C. Transmission of a RRC message PHYSICAL CHANNEL RECONFIGURATION, RADIO BEARER SETUP, RADIO BEARER RECONFIGURATION, RADIO BEARER RELEASE, or TRANSPORT CHANNEL RECONFIGURATION sent from the source RNC to the UE, indicating the attempt of a CN controlled Hard Handover.
D. A single integer value.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched and packet switched traffic.

2.8. Number of successful outgoing CN controlled Hard Handovers

A. This measurement provides the number of successful outgoing CN controlled Hard Handovers (Inter RNS without Iur) for each cell related to UEs. This measurement is valid for FDD and TDD mode.

B. CC.

C. Receipt of a RANAP message Iu RELEASE COMMAND sent from the CN (Source side) to the source RNC, indicating a successful CN controlled Hard Handover.
D. A single integer value.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched and packet switched traffic.

2.9. Number of unsuccessful outgoing CN controlled Hard Handovers  per cause

A. This measurement provides the number of unsuccessful outgoing CN controlled Hard Handovers (Inter RNS without Iur) per cause related to UEs, where the UE returned to the original physical channel configuration.

B. CC.

C. Receipt of a RRC message PHYSICAL CHANNEL RECONFIGURATION FAILURE, RADIO BEARER SETUP FAILURE, RADIO BEARER RECONFIGURATION FAILURE, RADIO BEARER RELEASE FAILURE, or TRANSPORT CHANNEL RECONFIGURATION FAILURE sent from the UE to the source RNC, indicating an unsuccessful CN controlled Hard Handover. Failure causes are defined within 3GPP TS25.331.

D. A single integer value for each cause.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched and packet switched traffic.

Relocations 
2.10. Number of attempted Relocations

A. This measurement provides the number of of attempted relocation preparations for each cell (‘UE involved’ and ‘UE non involved’ Relocations). This measurement is valid for FDD and TDD mode.

B. CC.

C. Transmission of a RANAP message RELOCATION REQUIRED sent from the source RNC to the CN (Source side), indicating an attempted relocation preparation.
D. A single integer value.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched and packet switched traffic.

2.11. Number of successful Relocation Preparations

A. This measurement provides the number of of successful relocation preparations for each cell (‘UE involved’ and ‘UE non involved’ Relocations). This measurement is valid for FDD and TDD mode.

B. CC.

C. Receipt of a RANAP message RELOCATION COMMAND sent from the CN (Source side) to the source RNC, indicating a successful relocation preparation.
D. A single integer value.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched and packet switched traffic.

2.12. Number of unsuccessful Relocation Preparations per cause

A. This measurement provides number of unsuccessful relocation preparations per cause (‘UE involved’ and ‘UE non involved’ Relocations). This measurement is valid for FDD and TDD mode.

B. CC.

C. Receipt of a RANAP message RELOCATION PREPARATION FAILURE sent from the CN (Source side) to the source RNC, indicating an unsuccessful relocation preparation. Failure causes are defined within 3GPP TS25.413.

D. A single integer value for each cause.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched and packet switched traffic.

2.13. Number of successful Relocations

A. This measurement provides the number of of successful relocations for each (‘UE involved’ and ‘UE non involved’ Relocations). This measurement is valid for FDD and TDD mode.

B. CC.

C. Receipt of a RANAP message Iu RELEASE COMMAND sent from the CN (Source side) to the source RNC in response to a RELOCATION REQUIRED message, indicating a successful relocation.
D. A single integer value.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched and packet switched traffic.

3. Inter-System Handovers

3.1. Number of attempted Relocation Preparation for outgoing Inter-System Handovers

A. This measurement provides the number of attempted relocation preparations for outgoing Inter-System Handovers for each cell. This measurement is valid for FDD and TDD mode

B. CC.

C. Transmission of a RANAP message RELOCATION REQUIRED sent from the serving RNC to the CN, indicating an attempted relocation preparation of an outgoing Inter-System Handover.
D. A single integer value.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched traffic.

3.2. Number of successful Relocation Preparation for outgoing Inter-System Handovers

A. This measurement provides the number of of successful relocation preparations for outgoing Inter-System Handovers for each cell. This measurement is valid for FDD and TDD mode.

B. CC.

C. Receipt of a RANAP message RELOCATION COMMAND sent from the CN to the serving RNC, indicating a successful relocation preparation of an Inter-System Handover.
D. A single integer value.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched traffic.

3.3. Number of unsuccessful Relocation Preparation for outgoing Inter-System Handovers per cause

A. This measurement provides number of unsuccessful relocation preparations for outgoing Inter-System Handovers per cause. This measurement is valid for FDD and TDD mode.

B. CC.

C. Receipt of a RANAP message RELOCATION PREPARATION FAILURE sent from the CN to the serving RNC, indicating an unsuccessful relocation preparation for outgoing Inter-System Handovers. Failure causes are defined within 3GPP TS25.413.

D. A single integer value for each cause.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched traffic.

3.4. Number of attempted outgoing Inter-System Handovers

A. This measurement provides the number of attempted outgoing Inter-System Handovers for each cell from UEs point of view. This measurement is valid for FDD and TDD mode.

B. CC.

C. Transmission of a RRC-message INTER-SYSTEM HANDOVER COMMAND sent from serving RNC to the UE, indicating a attempted outgoing Inter-System Handover.

D. A single integer value.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched traffic.

3.5. Number of successful outgoing Inter-System Handovers

A. This measurement provides the number of successful outgoing Inter-System Handovers for each cell from UEs point of view. This measurement is valid for FDD and TDD mode.

B. CC.

C. Receipt of a RANAP message Iu RELEASE COMMAND sent from the CN to the serving RNC, indicating a successful Inter-System Handover.
D. A single integer value.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched traffic.

3.6. Number of unsuccessful outgoing Inter-System Handovers per cause

A. This measurement provides the number of unsuccessful outgoing Inter-System Handovers per cause from UEs point of view, where the UE returned to the original physical channel configuration.

B. CC.

C. Receipt of a RRC message INTER-SYSTEM HANDOVER FAILURE sent from the UE to the serving RNC, indicating an unsuccessful Inter-System Handover. Failure causes are defined within 3GPP TS25.331.

D. A single integer value for each cause.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched traffic.

3.7. Number of attempted incoming Inter-System Handovers

A. This measurement provides the number of attempted incoming Inter-System Handovers for each cell. This measurement is valid for FDD and TDD mode.

B. CC.

C. Receipt of a RANAP-message RELOCATION REQUEST sent from the CN to the target RNC, indicating the attempt of an inter-system handover.
D. A single integer value.

E. tbd

F. CELL Measurement Function..

G. Valid for circuit switched traffic.

3.8. Number of successful incoming Inter-System Handovers

A. This measurement provides the number of successful incoming Inter-System Handovers for each cell. This measurement is valid for FDD and TDD mode.

B. CC.

C. Receipt of a RRC-message HANDOVER TO UTRAN COMPLETE sent from the UE to the target RNC, indicating a successful inter-system handover.
D. A single integer value.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched traffic.

3.9. Number of unsuccessful incoming Inter-System Handovers per cause

A. This measurement provides the number of unsuccessful incoming Inter-System per cell per cause. This measurement is valid for FDD and TDD mode.

B. CC.

C. Receipt of a RANAP message RELOCATION FAILURE sent from the CN to the target RNC, indicating an unsuccessful relocation preparation for incoming Inter-System Handovers. Failure causes are defined within 3GPP TS25.413.

D. A single integer value for each cause.

E. tbd

F. CELL Measurement Function.

G. Valid for circuit switched traffic.

Message Flows

3.10. Soft Handover
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    Figure 1: Soft Handover - Radio Link Addition (Branch Addition)
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     Figure 2: Soft Handover - Radio Link Deletion (Branch Deletion)

Hard Handover
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Figure 3: Hard Handover via Iur (DCH on Iur) – successful case
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Figure 4: Hard Handover with switching in the CN (UE connected to two CN nodes, DCH state)
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Figure 5: SRNS Relocation (UE connected to two CN nodes)
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Figure 6: UTRAN ( GSM/BSS handover 
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Figure 7: GSM/BSS ( UTRAN handover 
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