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6.4.8 SRNS Relocation

The SRNS relocation procedure can be divided into two phases. The first phase is relocation preparation; where
the resources are reserved, new RABSs are established while the second phase is the transfer of the Serving RNS
from source to target RNC.

There are three casesin which an SRNS rel ocation can be performed:

- Serving SRNSrelocation: Thisis used to move the UTRAN to CN connection point at the UTRAN side
from the source SRNC to the target RNC.

- Combined Hard Handover and SRNS relocation: Thisis used to move the UTRAN to CN connection
point at the UTRAN side from the source SRNC to the target RNC, while performing a hard handover
decided by the UTRAN.

- Combined Cell/URA update and SRNS relocation: Thisis used to move the UTRAN to CN connection
point at the UTRAN side from the source SRNC to the target RNC, while performing a cell re-selection
inthe UTRAN.

and these are described in subclause 6.4.8.1, 6.4.8.2 (for lossess radio bearers), 6.4.8.3, 6.4.8.4 (for seamless
radio bearers), and in more detail in [6].

6.4.8.1 Combined Cell/lURA Update and SRNS relocation (lossless radio
bearers)

The procedure is initiated by the source RNC deciding to perform a SRNS relocation. Case | represents the
situation when the UE is not involved and thisis shown in Figure 34. Case || represents the situation when the
UE isinvolved and a Combined Cell/URA update and SRNS relocation is performed, aso shown in Figure 34.

A RANAP Relocation Command is received by the source RNC from the CN, indicating the RABs to be
released and the RABs that are subject to data forwarding. Lossless SRNS relocation is always, and only,
configured for RABs that are subject to data forwarding. The PDCP layer shall support PDCP sequence
numbering when lossless SRNS relocation is supported [7].

For the affected radio bearers, the RLC entity is stopped and the PDCP sequence numbers are retrieved by RRC.
The PDCP send and receive sequence numbers are then transferred in the RN SAP Relocation Commit message
from source to target RNC for RABs that support lossless SRNS relocation. The target RNC becomes the
serving RNC when the RANAP Relocation Detect message is sent.

Thetarget RNC then sendsa UTRAN MOBILITY INFORMATION (Casel) or aCELL/URA UPDATE
CONFIRM (Case I1); which configures the UE with the new U-RNTI and indicates the uplink receive PDCP
sequence number for each radio bearer configured to support lossless SRNS relocation. The UE compares the
uplink receive PDCP sequence number with the UE uplink send PDCP sequence number. If this confirms PDCP
SDUs successfully transferred before the start of relocation i.e. aready received by the source RNC then these
are discarded by the UE. The UE reinitialises the PDCP header compression entities of the radio bearers
configured to use a header compression protocol [7].

If the UE has successfully configured itself, it shall send aUTRAN MOBILITY INFORMATION CONFIRM
(Casel and Case I1). These messages contain the START values and the downlink receive PDCP sequence
number for each radio bearer configured to support lossless SRNS relocation. UTRAN compares the downlink
receive PDCP sequence number with the downlink send PDCP sequence number. The UTRAN initialises the
PDCP header compression entities of the radio bearers configured to use a header compression protocol [7]. For
the affected radio bearers, the RLC entity is re-established [2] with the current configuration and in the UE RLC
all the data buffers are flushed.

In case of failure; the UE shall send a UTRAN MOBILITY INFORMATION FAILURE (Casel) or
CELL/URA UPDATE FAILURE (Case Il) message.
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Upon reception of the UTRAN MOBILITY INFORMATION CONFIRM/FAILURE (Case | and Case 1) or
CELL/URA UPDATE COMPLETE/FAILURE (Case 1) message, UTRAN shall start the PDCP entity and the
relocation procedure ends.
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Figure 34: Combined Cell/lURA Update and SRNS relocation (lossless radio bearers)
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6.4.8.2 Combined Hard Handover and SRNS relocation (lossless radio
bearers)

Based on measurement results and knowledge of the UTRAN topol ogy, the source SRNC decidesto initiate a
combined hard handover and SRNS relocation. The UE is still under control of the SRNC but is moving to a
location controlled by the target RNC.

A RANAP Relocation Command is received by the source RNC from the CN, indicating the RABs to be
released, the Target RNC to Source RNC Transparent Container and the RABs that are subject to data
forwarding. Lossless SRNSrelocation is always, and only, configured for RABs that are subject to data
forwarding. The PDCP layer shall support PDCP sequence numbering when lossless SRNS relocation is
supported [7].

The Target RNC to Source RNC Transparent Container includes the RRC message (e.g. PHY SICAL
CHANNEL RECONFIGURATION) for hard handover. Upon reception of the RANAP Relocation Command,
the source RNC triggers the execution of the relocation of SRNS by sending the RRC message to the UE. This
message includes the new U-RNTI and the uplink receive PDCP sequence number for each radio bearer
configured to support lossless SRNS relocation. The UE compares the uplink receive PDCP sequence number
with the uplink send PDCP sequence number. If this confirms PDCP SDUs successfully transferred before the
start of relocationi.e. already received by the source RNC then these are discarded by the UE. The UE
reinitialises the PDCP header compression entities of the radio bearers configured to use a header compression

protocol [7].

For the affected radio bearers, the RLC entity is stopped and the PDCP sequence numbers are retrieved by RRC.
The PDCP send and receive sequence numbers are then transferred during the forwarding of SRNS contexts via
the CN phase from source to target RNC for RABs that support lossless SRNS relocation. The target RNC
becomes the serving RNC when the RANAP Relocation Detect message is sent.

If the UE has successfully configured itself, it shall send, in thiscasea PHY SICAL CHANNEL
RECONFIGURATION COMPLETE message to the target RNC. This message contains the START values and
the downlink receive PDCP sequence number for each radio bearer configured to support lossless SRNS
relocation. UTRAN compares the downlink receive PDCP sequence number with the downlink send PDCP
segquence number. The UTRAN initialises the PDCP header compression entities of the radio bearers configured

to use a header compression protocol [7]. For the affected radio bearers, the RLC entity is re-established [2] with
the current configuration and in the UE RLC all the data buffers are flushed.

Upon reception of the PHY SICAL CHANNEL RECONFIGURATION COMPLETE message, UTRAN shall
start the PDCP entity and the relocation procedure ends.
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Figure 35: Combined Hard Handover and SRNS relocation (lossless radio bearers)
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6.4.8.3 Combined Cell/lURA Update and SRNS relocation (seamless radio
bearers)

The procedure isinitiated by the source RNC deciding to perform a SRNS relocation. Case | represents the
situation when the UE is not involved and thisis shown in Figure 36. Case || represents the situation when the
UE isinvolved and a Combined Cell/URA update and SRNS relocation is performed, also shown in Figure 36.

A RANAP Relocation Command is received by the source RNC from the CN, indicating the RABs to be
released. The source RNC continues the downlink data transmission on radio bearers supporting seamless SRNS
relocation until the target RNC becomes the serving RNC. The target RNC becomes the serving RNC when the
RANAP Relocation Detect message is sent.

The target RNC sendsa UTRAN MOBILITY INFORMATION (Casel) or a CELL/URA UPDATE CONFIRM
(Case I1); which configures the UE with the new U-RNTI.

If the UE has successfully configured itself, it shall send a UTRAN MOBILITY INFORMATION CONFIRM
(Case | and Case 11). These messages contain the START values (to be used in integrity protection and in
ciphering on radio bearers using UM and AM RLC). The UTRAN initialises and the UE reinitialises the PDCP
header compression entities of the radio bearers configured to use a header compression protocol [7]. For the
affected radio bearers, the RLC entity is re-established [2] with the current configuration.

Upon reception of the UTRAN MOBILITY INFORMATION CONFIRM (Case | and Case 1) message in the
UTRAN the relocation procedure ends.
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Figure 36: Combined Cell/lURA Update and SRNS relocation (seamless radio bearers)
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6.4.8.4 Combined Hard Handover and SRNS relocation (seamless radio
bearers)

Based on measurement results and knowledge of the UTRAN topol ogy, the source SRNC decidesto initiate a
combined hard handover and SRNS relocation. The UE is still under control of the SRNC but is moving to a
location controlled by the target RNC.

The source RNC continues the downlink data transmission on radio bearers supporting seamless SRNS
relocation until the target RNC becomes the serving RNC. The target RNC becomes the serving RNC when the
RANAP Relocation Detect message is sent.

A RANAP Relocation Command is received by the source RNC from the CN, indicating the RABs to be
released. The Target RNC to Source RNC Transparent Container includes the RRC message (e.g. PHY SICAL
CHANNEL RECONFIGURATION) for hard handover. Upon reception of the RANAP Relocation Command,
the source RNC triggers the execution of the relocation of SRNS by sending RRC message to the UE. This
message includes the new U-RNTI.

If the UE has successfully configured itself, it shall send a response message, in this case PHY SICAL
CHANNEL RECONFIGURATION COMPLETE message to the target RNC. This message contains the
START values (to be used in integrity protection and in ciphering on radio bearers using UM and AM RLC).
The UTRAN initialises and the UE reinitialises the PDCP header compression entities of the radio bearers
configured to use a header compression protocol [7]. For the affected radio bearers, the RLC entity isre-
established [2] with the current configuration.

Upon reception of the PHY SICAL CHANNEL RECONFIGURATION COMPLETE message in the UTRAN
the relocation procedure ends.
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Figure 37: Combined Hard Handover and SRNS relocation (seamless radio bearers)
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6.4.8 SRNS Relocation

The SRNS relocation procedure can be divided into two phases. The first phase is relocation preparation; where
the resources are reserved, new RABSs are established while the second phase is the transfer of the Serving RNS
from source to target RNC.

There are three casesin which an SRNS rel ocation can be performed:

- Serving SRNSrelocation: Thisis used to move the UTRAN to CN connection point at the UTRAN side
from the source SRNC to the target RNC.

- Combined Hard Handover and SRNS relocation: Thisis used to move the UTRAN to CN connection
point at the UTRAN side from the source SRNC to the target RNC, while performing a hard handover
decided by the UTRAN.

- Combined Cell/URA update and SRNS relocation: Thisis used to move the UTRAN to CN connection
point at the UTRAN side from the source SRNC to the target RNC, while performing a cell re-selection
inthe UTRAN.

and these are described in subclause 6.4.8.1, 6.4.8.2 (for lossess radio bearers), 6.4.8.3, 6.4.8.4 (for seamless
radio bearers), and in more detail in [6].

6.4.8.1 Combined Cell/lURA Update and SRNS relocation (lossless radio
bearers)

The procedure is initiated by the source RNC deciding to perform a SRNS relocation. Case | represents the
situation when the UE is not involved and thisis shown in Figure 34. Case || represents the situation when the
UE isinvolved and a Combined Cell/URA update and SRNS relocation is performed, aso shown in Figure 34.

A RANAP Relocation Command is received by the source RNC from the CN, indicating the RABs to be
released and the RABs that are subject to data forwarding. Lossless SRNS relocation is always, and only,
configured for RABs that are subject to data forwarding. The PDCP layer shall support PDCP sequence
numbering when lossless SRNS relocation is supported [7].

For the affected radio bearers, the RLC entity is stopped and the PDCP sequence numbers are retrieved by RRC.
The PDCP send and receive sequence numbers are then transferred in the RN SAP Relocation Commit message
from source to target RNC for RABs that support lossless SRNS relocation. The target RNC becomes the
serving RNC when the RANAP Relocation Detect message is sent.

Thetarget RNC then sendsa UTRAN MOBILITY INFORMATION (Casel) or aCELL/URA UPDATE
CONFIRM (Case I1); which configures the UE with the new U-RNTI and indicates the uplink receive PDCP
sequence number for each radio bearer configured to support lossless SRNS relocation. The UE compares the
uplink receive PDCP sequence number with the UE uplink send PDCP sequence number. If this confirms PDCP
SDUs successfully transferred before the start of relocation i.e. aready received by the source RNC then these
are discarded by the UE._The UE reinitialises the PDCP header compression entities of the radio bearers
configured to use a header compression protocol [7].

If the UE has successfully configured itself, it shall send aUTRAN MOBILITY INFORMATION CONFIRM
(Casel and Case I1). These messages contain the START values and the downlink receive PDCP sequence
number for each radio bearer configured to support lossless SRNS relocation. UTRAN compares the downlink
receive PDCP sequence number with the downlink send PDCP sequence number. The UTRAN initialises the
PDCP header compression entities of the radio bearers configured to use a header compression protocol [7]. For
the affected radio bearers, the RLC entity is re-established [2] with the current configuration and in the UE RLC
all the data buffers are flushed.

In case of failure; the UE shall send a UTRAN MOBILITY INFORMATION FAILURE (Casel) or
CELL/URA UPDATE FAILURE (Case Il) message.
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Upon reception of the UTRAN MOBILITY INFORMATION CONFIRM/FAILURE (Case | and Case 1) or
CELL/URA UPDATE COMPLETE/FAILURE (Case 1) message, UTRAN shall start the PDCP entity and the
relocation procedure ends.
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Figure 34: Combined Cell/lURA Update and SRNS relocation (lossless radio bearers)
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6.4.8.2 Combined Hard Handover and SRNS relocation (lossless radio
bearers)

Based on measurement results and knowledge of the UTRAN topol ogy, the source SRNC decidesto initiate a
combined hard handover and SRNS relocation. The UE is still under control of the SRNC but is moving to a
location controlled by the target RNC.

A RANAP Relocation Command is received by the source RNC from the CN, indicating the RABs to be
released, the Target RNC to Source RNC Transparent Container and the RABs that are subject to data
forwarding. Lossless SRNSrelocation is always, and only, configured for RABs that are subject to data
forwarding. The PDCP layer shall support PDCP sequence numbering when lossless SRNS relocation is
supported [7].

The Target RNC to Source RNC Transparent Container includes the RRC message (e.g. PHY SICAL
CHANNEL RECONFIGURATION) for hard handover. Upon reception of the RANAP Relocation Command,
the source RNC triggers the execution of the relocation of SRNS by sending the RRC message to the UE. This
message includes the new U-RNTI and the uplink receive PDCP sequence number for each radio bearer
configured to support lossless SRNS relocation. The UE compares the uplink receive PDCP sequence number
with the uplink send PDCP sequence number. If this confirms PDCP SDUs successfully transferred before the
start of relocationi.e. already received by the source RNC then these are discarded by the UE. The UE
reinitialises the PDCP header compression entities of the radio bearers configured to use a header compression

protocol [7].

For the affected radio bearers, the RLC entity is stopped and the PDCP sequence numbers are retrieved by RRC.
The PDCP send and receive sequence numbers are then transferred during the forwarding of SRNS contexts via
the CN phase from source to target RNC for RABs that support lossless SRNS relocation. The target RNC
becomes the serving RNC when the RANAP Relocation Detect message is sent.

If the UE has successfully configured itself, it shall send, in thiscasea PHY SICAL CHANNEL
RECONFIGURATION COMPLETE message to the target RNC. This message contains the START values and
the downlink receive PDCP sequence number for each radio bearer configured to support lossless SRNS
relocation. UTRAN compares the downlink receive PDCP sequence number with the downlink send PDCP
sequence number. The UTRAN initialises the PDCP header compression entities of the radio bearers configured
to use a header compression protocol [7]. For the affected radio bearers, the RLC entity is re-established [2] with
the current configuration and in the UE RLC all the data buffers are flushed.

Upon reception of the PHY SICAL CHANNEL RECONFIGURATION COMPLETE message, UTRAN shall
start the PDCP entity and the rel ocation procedure ends.
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Figure 35: Combined Hard Handover and SRNS relocation (lossless radio bearers)
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6.4.8.3 Combined Cell/lURA Update and SRNS relocation (seamless radio
bearers)

The procedure isinitiated by the source RNC deciding to perform a SRNS relocation. Case | represents the
situation when the UE is not involved and thisis shown in Figure 36. Case || represents the situation when the
UE isinvolved and a Combined Cell/URA update and SRNS relocation is performed, also shown in Figure 36.

A RANAP Relocation Command is received by the source RNC from the CN, indicating the RABs to be
released. The source RNC continues the downlink data transmission on radio bearers supporting seamless SRNS
relocation until the target RNC becomes the serving RNC. The target RNC becomes the serving RNC when the
RANAP Relocation Detect message is sent.

The target RNC sendsa UTRAN MOBILITY INFORMATION (Casel) or a CELL/URA UPDATE CONFIRM
(Case I1); which configures the UE with the new U-RNTI.

If the UE has successfully configured itself, it shall send a UTRAN MOBILITY INFORMATION CONFIRM
(Case | and Case 11). These messages contain the START values (to be used in integrity protection and in
ciphering on radio bearers using UM and AM RLC). The UTRAN initialises and the UE reinitialises the PDCP
header compression entities of the radio bearers configured to use a header compression protocol [7]. For the
affected radio bearers, the RLC entity is re-established [2] with the current configuration.

Upon reception of the UTRAN MOBILITY INFORMATION CONFIRM (Case | and Case 1) message in the
UTRAN the relocation procedure ends.
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Figure 36: Combined Cell/lURA Update and SRNS relocation (seamless radio bearers)
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6.4.8.4 Combined Hard Handover and SRNS relocation (seamless radio
bearers)

Based on measurement results and knowledge of the UTRAN topol ogy, the source SRNC decidesto initiate a
combined hard handover and SRNS relocation. The UE is still under control of the SRNC but is moving to a
location controlled by the target RNC.

The source RNC continues the downlink data transmission on radio bearers supporting seamless SRNS
relocation until the target RNC becomes the serving RNC. The target RNC becomes the serving RNC when the
RANAP Relocation Detect message is sent.

A RANAP Relocation Command is received by the source RNC from the CN, indicating the RABs to be
released. The Target RNC to Source RNC Transparent Container includes the RRC message (e.g. PHY SICAL
CHANNEL RECONFIGURATION) for hard handover. Upon reception of the RANAP Relocation Command,
the source RNC triggers the execution of the relocation of SRNS by sending RRC message to the UE. This
message includes the new U-RNTI.

If the UE has successfully configured itself, it shall send a response message, in this case PHY SICAL
CHANNEL RECONFIGURATION COMPLETE message to the target RNC. This message contains the
START values (to be used in integrity protection and in ciphering on radio bearers using UM and AM RLC).
The UTRAN initialises and the UE reinitialises the PDCP header compression entities of the radio bearers
configured to use a header compression protocol [7]. For the affected radio bearers, the RLC entity isre-
established [2] with the current configuration.

Upon reception of the PHY SICAL CHANNEL RECONFIGURATION COMPLETE message in the UTRAN
the relocation procedure ends.
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Figure 37: Combined Hard Handover and SRNS relocation (seamless radio bearers)
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Figure 30: Radio Link Addition

Figure 30 illustrates aradio link addition procedure. Radio link addition is triggered in the network RRC layer by
measurement reports sent by the UE. The NW RRC first configures the new radio link on the physical layer in Node B.

| Transmission and reception beginsimmediately. The NW RRC then sends an RRC ACTIVE SET UPDATE message to
the UE RRC. The UE RRC configures layer 1 to begin reception.

erration f hysieal-layer inThe UE shall send an ACTIVE SET UPDATE COMPLETE message is-

sent-to the RNC-RRC without waiting for an indication of synchronisation from the UE physical |ayer-
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6.4.4 Radio Link Addition (FDD)
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Figure 30: Radio Link Addition

Figure 30 illustrates aradio link addition procedure. Radio link addition is triggered in the network RRC layer by
measurement reports sent by the UE. The NW RRC first configures the new radio link on the physical layer in Node B.

| Transmission and reception beginsimmediately. The NW RRC then sends an RRC ACTIVE SET UPDATE message to
the UE RRC. The UE RRC configures layer 1 to begin reception.

erration f hysieal-layer inThe UE shall send an ACTIVE SET UPDATE COMPLETE message is-

sent-to the RNC-RRC without waiting for an indication of synchronisation from the UE physical |ayer-
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6.4.8 SRNS Relocation

The SRNS relocation procedure can be divided into two phases. The first phase is relocation preparation; where
the resources are reserved, new RABs are established while the second phase is the transfer of the Serving RNS
from source to target RNC.

In what follows, lossess radio bearers are RBs using AM and configured to support |ossless SRNS relocation.
Seamless radio bearers are RBs using UM or AM not configured to support |ossless SRNS relocation.

There are three cases in which an SRNS relocation can be performed:

- Serving SRNS relocation: Thisis used to move the UTRAN to CN connection point at the UTRAN side
from the source SRNC to the target RNC.

- Combined Hard Handover and SRNS relocation: Thisis used to move the UTRAN to CN connection
point at the UTRAN side from the source SRNC to the target RNC, while performing a hard handover
decided by the UTRAN.

- Combined Cell/URA update and SRNS relocation: Thisis used to move the UTRAN to CN connection
point at the UTRAN side from the source SRNC to the target RNC, while performing a cell re-selection in
the UTRAN.

and these are described in subclause 6.4.8.1, 6.4.8.2 (for lossess radio bearers), 6.4.8.3, 6.4.8.4 (for seamless
radio bearers), and in more detail in [6].
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6.4.8.2 Combined Hard Handover and SRNS relocation (lossless radio
bearers)

Based on measurement results and knowledge of the UTRAN topology, the source SRNC decidesto initiate a
combined hard handover and SRNS relocation. The UE is still under control of the SRNC but is moving to a
location controlled by the target RNC.

A RANAP Relocation Command is received by the source RNC from the CN, indicating the RABsto be
released, the Target RNC to Source RNC Transparent Container and the RABs that are subject to data
forwarding. Lossless SRNS relocation is always, and only, configured for RABs that are subject to data
forwarding. The PDCP layer shall support PDCP sequence numbering when lossless SRNS relocation is
supported [7]._The Target RNC to Source RNC Transparent Container includes the RRC message (e.g.
PHY SICAL CHANNEL RECONFIGURATION) for hard handover.

Upon reception of the RANAP Relocation Command, the RRC entity in the source RNC stops the RL C entities
for the affected radio bearers and retrieves the PDCP sequence numbers. It then triggers the execution of the
relocation of SRNS by sending the RRC message to the UE using the acknowledged mode dedicated signalling
radio bearer (SRB #2). This message includes the new U-RNTI (from the target RNC) and the uplink receive
PDCP sequence number for each rad| o] bearer configured to support Iossl ess SRNS relocation_(from the source

The PDCP send and receive sequence numbers and the IestSFARlcurrent downli nk and upI ink HFN vaJ ues

received-from-the-mebile-are then transferred via the CN during the forwarding of SRNS contexts, viathe CN

phasefrom source to target RNCHfor-RABs that-suppert-tossless SRNS+elocation. The target RNC becomes the
serving RNC when the RANAP Relocation Detect message is sent.

Upon reception and acknowledgment by the UE of the message, the RL C entitiesentity for the acknowledged
mode dedicated signalling radio bearer (SRB #2) is re-established, both on the UTRAN and UE sidesarere-
established and their HFN values are set to the current downlink and uplink HFN known START values
incremented by one. Care should be taken by UTRAN in timing the SRNS relocation so that thereis no risk of a
SN rollover on SRB #2 during this procedure.

The UE compares the uplink receive PDCP sequence number with the uplink send PDCP sequence number. If
this confirms PDCP SDUs successfully transferred before the start of relocation i.e. already received by the
source RNC then these are discarded by the UE.

If the UE has successfully configured itself, it shall-sends a response message, in this case a PHY SICAL
CHANNEL RECONFIGURATION COMPLETE message to the target RNC using the acknowledged mode
dedicated signalling radio bearer (SRB #2). This message contains the START values and the downlink receive
PDCP sequence number for each radio bearer configured to support lossless SRNS relocation.

Upon acknowledgement of the message, the RL C entities for affected radio bearers are re-established both on the
UTRAN and UE side. The HEN values for each RB are set to the START value in the message for the
corresponding CN domain.

UTRAN comparesthe downl ink receive PDCP sequence number Wlth the downl ink send PDCP ‘sequence

the UE shall- startcontr nue the RLC and PDCP entrtres of the affected RBs,l and the relocation procedure ends.
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Figure 35: Combined Hard Handover and SRNS relocation (lossless radio bearers)
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6.4.8.4 Combined Hard Handover and SRNS relocation (seamless radio
bearers)

Based on measurement results and knowledge of the UTRAN topology, the source SRNC decidesto initiate a
combined hard handover and SRNS relocation. The UE is still under control of the SRNC but is moving to a
location controlled by the target RNC.

The source RNC continues the downlink data transmission on radio bearers supporting seamless SRNS relocation
until the target RNC becomes the serving RNC. The target RNC becomes the serving RNC when the RANAP
Relocation Detect message is sent.

A RANAP Relocation Command is received by the source RNC from the CN, indicating the RABsto be
released. The Target RNC to Source RNC Transparent Container includes the RRC message (e.g. PHY SICAL
CHANNEL RECONFIGURATION) for hard handover. This message includes the new U-RNTI.

Upon reception of the RANAP Relocation Command, the source RNC triggers the execution of the relocation of
SRNS by sending the RRC message to the UE _using the acknowledged mode dedicated signalling radio bearer.
Fhismessage includes the-new-U-RNT- The last SFARTcurrent downlink and uplink HEN values for this
signalling radio bearerare -sent-by the mebile enthe uplink-isthen transferred from source to target RNC during
the “forwarding of SRNS contexts viathe CN” phase.-from-sourcetotarget RNC.

Upon reception and acknowledgment by the UE of the PHY SICAL CHANNEL RECONFIGURATION
message, the RL C entity for the acknowledged mode dedicated signalling radio bearer (SRB #2) isre-
establishedies, both on the UTRAN (target SRNC) and UE sides, arere-established and their HEN values are set
to the knewncurrent downlink and uplink HFN-START values incremented by one. Care should be taken by
UTRAN in timing the SRNS relocation so that there is no risk of a SN rollover on SRB #2 during this procedure.

If the UE has successfully configured itself, it shal-sends a response message, in this case PHY SICAL
CHANNEL RECONFIGURATION COMPLETE message to the target RNC using the acknowledged mode
dedicated signalling radio bearer (SRB #2). This message will-beis transmitted based on the new RL C context
and: contains the START values (to be used in integrity protection and in ciphering on radio bearers using UM
and AM RLC).

Upon acknowledgement of the message, the RLC entities for the rest of the affected radio bearers are re-
establishedFor-the-affected-radio-bearers-the RLC-entity-isre-established 2} both on the UTRAN and UE side.
The HFN values for each RB are set to the START value in the message for the corresponding CN domain. with
the-edrrent-configuration. The HEN values for each remaining signalling radio bearers (other than SRB #2) are
set to the START value in the message for the last configured CN domain.

tTherel ocatl on procedure ends
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Figure 37: Combined Hard Handover and SRNS relocation (seamless radio bearers
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6.4.8 SRNS Relocation

The SRNS relocation procedure can be divided into two phases. The first phase is relocation preparation; where
the resources are reserved, new RABs are established while the second phase is the transfer of the Serving RNS
from source to target RNC.

In what follows, lossess radio bearers are RBs using AM and configured to support |ossless SRNS relocation.
Seamless radio bearers are RBs using UM or AM not configured to support |ossless SRNS relocation.

There are three cases in which an SRNS relocation can be performed:

- Serving SRNS relocation: Thisis used to move the UTRAN to CN connection point at the UTRAN side
from the source SRNC to the target RNC.

- Combined Hard Handover and SRNS relocation: Thisis used to move the UTRAN to CN connection
point at the UTRAN side from the source SRNC to the target RNC, while performing a hard handover
decided by the UTRAN.

- Combined Cell/URA update and SRNS relocation: Thisis used to move the UTRAN to CN connection
point at the UTRAN side from the source SRNC to the target RNC, while performing a cell re-selection in
the UTRAN.

and these are described in subclause 6.4.8.1, 6.4.8.2 (for lossess radio bearers), 6.4.8.3, 6.4.8.4 (for seamless
radio bearers), and in more detail in [6].
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6.4.8.2 Combined Hard Handover and SRNS relocation (lossless radio
bearers)

Based on measurement results and knowledge of the UTRAN topology, the source SRNC decidesto initiate a
combined hard handover and SRNS relocation. The UE is still under control of the SRNC but is moving to a
location controlled by the target RNC.

A RANAP Relocation Command is received by the source RNC from the CN, indicating the RABsto be
released, the Target RNC to Source RNC Transparent Container and the RABs that are subject to data
forwarding. Lossless SRNS relocation is always, and only, configured for RABs that are subject to data
forwarding. The PDCP layer shall support PDCP sequence numbering when lossless SRNS relocation is
supported [7]._The Target RNC to Source RNC Transparent Container includes the RRC message (e.g.
PHY SICAL CHANNEL RECONFIGURATION) for hard handover.

Upon reception of the RANAP Relocation Command, the RRC entity in the source RNC stops the RL C entities
for the affected radio bearers and retrieves the PDCP sequence numbers. It then triggers the execution of the
relocation of SRNS by sending the RRC message to the UE using the acknowledged mode dedicated signalling
radio bearer (SRB #2). This message includes the new U-RNTI (from the target RNC) and the uplink receive
PDCP sequence number for each rad| o] bearer configured to support Iossl ess SRNS relocation_(from the source

The PDCP send and receive sequence numbers and the IestSFARlcurrent downli nk and upI ink HFN vaJ ues

received-from-the-mebile-are then transferred via the CN during the forwarding of SRNS contexts, viathe CN
phasefrom source to target RNCHor-RABs that-suppert-tossess SRNSrelocation. The target RNC becomes the
serving RNC when the RANAP Relocation Detect message is sent.

Upon reception and acknowledgment by the UE of the message, the RL C entitiesentity for the acknowledged
mode dedicated signalling radio bearer (SRB #2) is re-established, both on the UTRAN and UE sidesarere-
established and their HFN values are set to the current downlink and uplink HFN known START values
incremented by one. Care should be taken by UTRAN in timing the SRNS relocation so that thereis no risk of a
SN rollover on SRB #2 during this procedure.

The UE compares the uplink receive PDCP sequence number with the uplink send PDCP sequence number. If
this confirms PDCP SDUs successfully transferred before the start of relocation i.e. already received by the
source RNC then these are discarded by the UE.

If the UE has successfully configured itself, it shall-sends a response message, in this case a PHY SICAL
CHANNEL RECONFIGURATION COMPLETE message to the target RNC using the acknowledged mode
dedicated signalling radio bearer (SRB #2). This message contains the START values and the downlink receive
PDCP sequence number for each radio bearer configured to support lossless SRNS relocation.

Upon acknowledgement of the message, the RL C entities for affected radio bearers are re-established both on the
UTRAN and UE side. The HEN values for each RB are set to the START value in the message for the
corresponding CN domain.

UTRAN comparesthe downl ink receive PDCP sequence number Wlth the downl ink send PDCP ‘sequence

the UE shall- startcontr nue the RLC and PDCP entrtres of the affected RBs,l and the relocation procedure ends.
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Figure 35: Combined Hard Handover and SRNS relocation (lossless radio bearers)
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6.4.8.4 Combined Hard Handover and SRNS relocation (seamless radio
bearers)

Based on measurement results and knowledge of the UTRAN topology, the source SRNC decidesto initiate a
combined hard handover and SRNS relocation. The UE is still under control of the SRNC but is moving to a
location controlled by the target RNC.

The source RNC continues the downlink data transmission on radio bearers supporting seamless SRNS relocation
until the target RNC becomes the serving RNC. The target RNC becomes the serving RNC when the RANAP
Relocation Detect message is sent.

A RANAP Relocation Command is received by the source RNC from the CN, indicating the RABsto be
released. The Target RNC to Source RNC Transparent Container includes the RRC message (e.g. PHY SICAL
CHANNEL RECONFIGURATION) for hard handover. This message includes the new U-RNTI.

Upon reception of the RANAP Relocation Command, the source RNC triggers the execution of the relocation of
SRNS by sending the RRC message to the UE _using the acknowledged mode dedicated signalling radio bearer.
Fhismessage includes the-new-U-RNT- The last SFARTcurrent downlink and uplink HEN values for this
signalling radio bearerare -sent-by the mebile enthe uplink-isthen transferred from source to target RNC during
the “forwarding of SRNS contexts viathe CN” phase.-from-sourcetotarget RNC.

Upon reception and acknowledgment by the UE of the PHY SICAL CHANNEL RECONFIGURATION
message, the RL C entity for the acknowledged mode dedicated signalling radio bearer (SRB #2) isre-
establishedies, both on the UTRAN (target SRNC) and UE sides, arere-established and their HEN values are set
to the knewncurrent downlink and uplink HFN-START values incremented by one. Care should be taken by
UTRAN in timing the SRNS relocation so that there is no risk of a SN rollover on SRB #2 during this procedure.

If the UE has successfully configured itself, it shal-sends a response message, in this case PHY SICAL
CHANNEL RECONFIGURATION COMPLETE message to the target RNC using the acknowledged mode
dedicated signalling radio bearer (SRB #2). This message will-beis transmitted based on the new RL C context
and: contains the START values (to be used in integrity protection and in ciphering on radio bearers using UM
and AM RLC).

Upon acknowledgement of the message, the RLC entities for the rest of the affected radio bearers are re-
establishedFor-the-affected-radio-bearers- the RLC-entity-is+e-established 2} both on the UTRAN and UE side.
The HFN values for each RB are set to the START value in the message for the corresponding CN domain. with
the-edrrent-configuration. The HEN values for each remaining signalling radio bearers (other than SRB #2) are
set to the START value in the message for the last configured CN domain.

tTherel ocatl on procedure ends
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Figure 37: Combined Hard Handover and SRNS relocation (seamless radio bearers
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