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3
Definitions, abbreviations and symbols

3.1
Definitions

This document uses the following definitions:

A/Gb mode: mode of operation of the MS when connected to the Core Network via GERAN and the A and/or Gb interfaces.

Block period: block period is the sequence of four timeslots on a PDCH used to convey one radio block

Broadcast/multicast receive mode: In broadcast/multicast receive mode, the mobile station is receiving upper layer PDUs on packet data physical channels used for point-to-multipoint transmission (see sub-clause 5.3.1); it is not allocated any additional radio resource on packet data physical channels. Broadcast/multicast receive mode is a sub-state of packet idle mode. The mobile station listens to the PBCCH and PCCCH or, if those are not provided by the network, to the BCCH and CCCH.

Cell Change Notification (CCN): See sub-clause 5.5.1.1a.

Dual transfer mode: In dual transfer mode, the mobile station is allocated radio resources providing an RR connection (3GPP TS 44.018) and one or more Temporary Block Flows on one or more packet data physical channels. The allocation of radio resource for the RR connection and the Temporary Block Flow(s) is co-ordinated by the network in agreement with the capabilities of the mobile station in dual transfer mode.

EGPRS: Enhanced GPRS enables higher data rates through usage of 8PSK modulation in addition to GMSK. EGPRS also enables Incremental Redundancy operation.

EGPRS TBF mode: refers to a TBF utilising the EGPRS enhancements, e.g. Incremental Redundancy and possibly 8-PSK. 

EGPRS-GMSK only TBF mode: refers to a TBF in EGPRS TBF mode but making only use of MCS-1 to MCS-4 modulation and coding schemes. The number of PDCHs allocated to an EGPRS-GMSK only TBF can be extended to the maximum number of timeslots compatible with the GPRS multislot class of the MS. This mode is determined by the mobile station based on the aggregate timeslot allocation assigned by the network. In the case the aggregate timeslot allocation is not within the indicated EGPRS multislot class, but is within the indicated GPRS multislot class, a mobile station supporting this mode shall consider the TBF to be in EGPRS-GMSK only mode (see sub-clause 9.1.9.2). This mode is only applicable in packet transfer mode.

Extended uplink TBF mode: In the extended uplink TBF mode, the uplink TBF may be maintained during temporary inactive periods, where the mobile station has no RLC information to send. The network determines the release of the uplink TBF (see sub-clause 9.3.1b). 

MS multislot class: refers to GPRS multislot class in case of a GPRS TBF mode or EGPRS-GMSK only TBF mode. In case of EGPRS TBF mode, MS multislot class refers to EGPRS multislot class.

GPRS multislot class / EGPRS multislot class: refers to the different mobile station capabilities to transmit and receive on different combinations of multiple PDCHs. The multislot classes are defined in 3GPP TS 45.002. Note that the mobile station may indicate different multislot classes for circuit mode services for GPRS and for EGPRS (see 3GPP TS 24.008). Different multislot class mobile stations are capable of supporting different medium access modes (see sub-clause 5.2.4).

GPRS TBF mode: a TBF not utilising EGPRS enhancements.

IR: Incremental redundancy, enables higher data rates through combining information from different transmissions of RLC data blocks when decoding. Also known as Hybrid Type II/III ARQ.

Iu mode: mode of operation of the MS when connected to the Core Network via GERAN or UTRAN and the Iu interface.

MAC-dedicated state: a MAC-control-entity state where a DBPSCH is assigned and no SBPSCH is assigned. This state only applies in Iu mode.

MAC-DTM state: a MAC-control-entity state where at least one DBPSCH and one SBPSCH are assigned. This state only applies in Iu mode.

MAC-idle state: a MAC-control-entity state where no basic physical subchannels are assigned. This state only applies in Iu mode.

MAC-shared state: a MAC-control-entity state where at least one SBPSCH is assigned. This state only applies in Iu mode.

MCS: Modulation and Coding Scheme. 

Multiple TBF procedures: A mobile station that supports multiple TBF procedures can support one or more concurrent TBFs in either direction while in packet transfer mode (A/Gb mode). A network that supports multiple TBF procedures can support one or more concurrent TBFs in either direction for a mobile station that supports multiple TBF procedures in packet transfer mode (A/Gb mode).

Non-extended uplink TBF mode: Where a distinction is needed, an uplink TBF, not operating in the extended uplink TBF mode, is referred as operating in the non-extended uplink TBF mode.
Non-synchronized PS handover: The basic type of PS handover which is used when the time bases of the involved cells bear no particular relationship between themselves and when the MS cannot predict the timing advance to be used in the target cell before access in this cell. Non-synchronized PS handover is analogous to the non-synchronized handover described in 3GPP TS 45.010 for circuit-switched calls.

Packet access failure: Packet access failure refers to the access cases where the mobile is explicitly denied access to the network, i.e. receives a PACKET QUEUING NOTIFICATION message or a PACKET ACCESS REJECT message.

Packet flow context: Packet Flow Context (PFC) procedures are described in 3GPP TS 23.060. A Packet Flow Identifier (PFI) is used to identify a PFC. 

Packet idle mode: In packet idle mode, the mobile station is prepared to transfer LLC PDUs on packet data physical channels (see sub-clause 5.3). The mobile station is not allocated any radio resource on a packet data physical channel; it listens to the PBCCH and PCCCH or, if those are not provided by the network, to the BCCH and the CCCH.

Packet transfer mode: In packet transfer mode, the mobile station is prepared to transfer LLC PDUs on packet data physical channels (see sub-clause 5.4). The mobile station is allocated radio resource on one or more packet data physical channels for the transfer of LLC PDUs. 
Pre-synchronized PS handover: A type of PS handover where the MS uses the timing advance included in the PS HANDOVER COMMAND message for immediate use in the target cell. The conditions and requirements for pre-synchronized PS handover are the same as those described in 3GPP TS 45.010 for the pre-synchronized handover of circuit-switched calls.
PS handover: PS handover is a feature used by the network to command a mobile station to move from its old (source) cell to a new (target) cell while operating in packet transfer mode and continue the operation of one or more of its ongoing packet switched services in the new cell using TBF resource allocations provided within a PS HANDOVER COMMAND message.
Radio block: A radio block is the sequence of four normal bursts carrying one RLC/MAC protocol data units (see 3GPP TS 44.004). (The one exception is a radio block occasionally used on PACCH consisting of a sequence of four access bursts, each carrying a repetition of one short RLC/MAC block.)

Random access failure: Random access failure refers to the access case when the mobile station does not get any response from the network to its (EGPRS) PACKET CHANNEL REQUEST messages. 

Random values: In a number of places in this Technical Specification, it is mentioned that some value must take a “random” value, in a given range, or more generally with some statistical distribution. For such random values refer to 3GPP TS 44.018.

RLC/MAC block: A RLC/MAC block is the protocol data unit exchanged between RLC/MAC entities (see clause 10 and 3GPP TS 44.004).

RLC/MAC control block: A RLC/MAC control block is the part of an RLC/MAC block carrying a control message between RLC/MAC entities (see sub-clause 10.3).

RLC data block: A RLC data block is the part of a RLC/MAC block carrying user data or signalling data received from an upper layer (see sub-clause 10.2).

RR connection: An RR connection is a physical connection established between a mobile station and the network to support the upper layers’ exchange of information flows. An RR connection is maintained and released by the two peer entities.

RRC connection: An RRC connection is a point-to-point, bi-directional, logical connection between RRC peer entities in the mobile station and the GERAN characterised by the allocation of a G-RNTI. A mobile station has either zero or one RRC connections. RRC connections only apply in Iu mode.

Source BSS: Within the context of a PS handover the source BSS is the BSS controlling the cell in which the mobile station is camping prior to performing PS handover (i.e. it controls the old cell). 
Synchronized PS handover: A type of PS handover which is possible when the time bases of the involved cells are synchronized, and for which no timing advance needs to be provided to the MS. The conditions and requirements for synchronized PS handover are the same as those described in 3GPP TS 45.010 for the synchronized handover of circuit-switched calls.
Target BSS: Within the context of a PS handover the target BSS is the BSS controlling the cell in which the mobile station is camping after successful completion of PS handover (i.e. it controls the new cell). If the same BSS controls both the old cell and the new cell associated with the PS handover of any given mobile station then the source BSS and the target BSS are the same.
TBF abort: The term “abort” as applied to TBF is used when the TBF is abruptly stopped without using the Release of TBF procedures defined in clause 9.

TBF release: The term “release” as applied to TBF is used when the TBF is stopped using one of the Release of TBF procedures defined in clause 9.

Temporary Block Flow (TBF): A Temporary Block Flow is, in A/Gb mode, a physical connection used by the two RR peer entities to support the unidirectional transfer of LLC PDUs on packet data physical channels (see sub-clause 5.2.1). In Iu mode, a TBF is a logical connection offered by two MAC entities to support the unidirectional transfer of RLC PDUs on basic physical subchannels.

Timer Expiry: A started timer has run the time specified.

Timer Restart: A timer that may already be running is stopped and then started again to run the time specified.

Timer Start: A timer is started to run the time specified.

Timer Stop: A started timer is stopped and its value is then undefined.

Uplink control timeslot: refers to the timeslot number of the timeslot where the PACCH/U for the MS is located. This parameter is set to the value of the Uplink Control timeslot IE in an assignment message. Otherwise, this parameter is unassigned

Uplink State Flag (USF): The Uplink State Flag (USF) is used on PDCH channel(s) to allow multiplexing of uplink Radio blocks from different TBFs belonging to the same or different mobile stations (see sub-clause 5.2.3, clause 10 and 3GPP TS 45.002).

Upper-layer PDU: An upper-layer PDU is, in A/Gb mode, an LLC PDU and, in Iu mode, an RRC message, a PDCP PDU or a PDU from the NAS user plane.

********************  Next modified section ********************

8.10 Packet Switched Handover procedure

8.10.1 General

This procedure is only applicable in packet transfer mode when both the mobile station and the network support PS handover. The support of PS handover procedures requires the support of PFC procedures in both the network and the mobile station. In packet transfer mode, a mobile station that supports PS handover may receive a PS HANDOVER COMMAND message from the BSS indicating the resources to be used in the new cell. 

8.10.2 Neighbour Cell System Information Distribution

For the case of PS handover from A/Gb mode to A/Gb mode the network shall send the mobile station PACKET NEIGHBOUR CELL DATA messages containing PSI messages (PBCCH allocated in new cell) or SI messages (PBCCH not allocated in new cell) corresponding to the new cell prior to sending it the PS HANDOVER COMMAND message directing it to that cell. PACKET NEIGHBOUR CELL DATA messages are received on PACCH as described in sub-clause 8.8.1. The minimum set of SI and PSI messages to be sent in PACKET NEIGHBOUR CELL DATA messages is as follows:

-
If PBCCH is not allocated in the new cell then SI3, SI1 (if present in the new cell) and SI13 shall be sent.

-
If PBCCH is allocated in the new cell then PSI1, a consistent set of PSI2 messages and PSI14 shall be sent.
For the case of PS handover from Iu mode to A/Gb mode the network shall send the mobile station the same set of PSI messages or SI messages corresponding to the new cell as for the case of PS handover from A/Gb mode to A/Gb mode. In this case the network sends the mobile station the system information corresponding to the new cell within the Handover from UTRAN Command message as described in 3GPP TS 25.331 and 3GPP TS 44.118.

For the case of PS handover from A/Gb mode to Iu mode, system information corresponding to the new cell is sent to the mobile station in the new cell as described in 3GPP TS 25.331 and 3GPP TS 44.118.
8.10.3
PS Handover at the network side

8.10.3.1
Initiation of PS Handover Procedure 

The source BSS may initiate the PS handover procedure upon receiving a measurement report or a PACKET CELL CHANGE NOTIFICATION message from a mobile station operating in A/Gb mode. If the mobile station is not already in NC2 then the source BSS may order the mobile station to enter NC2 before initiating the PS handover procedure. For the normal case of PS handover the target RNC/BSS receives a network request to allocate resources required to perform a PS handover. For the optimized case of PS handover (applicable only for A/Gb mode to A/Gb mode PS handover - see 3GPP TS 43.129) an SGSN request for the BSS to allocate resources is not required as the resources required to perform a PS handover are allocated autonomously by the BSS (i.e. without SGSN involvement).
8.10.3.2
A/Gb to A/Gb PS Handover

For both the normal and optimized cases of PS handover from A/Gb mode to A/Gb mode the (source) BSS shall impose the following restrictions on RLC/MAC control plane corresponding to a mobile station for which the PS handover procedure is ongoing:

-
All mobile station requests to establish new uplink TBFs shall be ignored and no new downlink TBFs shall be established.

-
The PS HANDOVER COMMAND message shall be sent using extended RLC/MAC control message segmentation (see sub-clause 9.1.12a) if three or more RLC/MAC control blocks are required to send the complete message.

For both the normal and optimized cases of PS handover from A/Gb mode to A/Gb mode the (target) BSS creates a complete PS HANDOVER COMMAND message that is sent to the mobile station in the old cell:

For the normal case of PS handover the source BSS shall send the Page Mode, Global TFI and Container ID information elements to the target BSS which uses them to create a complete PS HANDOVER COMMAND message (see sub-clause 11.2.41).

For the normal case of PS handover the source BSS receives a complete PS HANDOVER COMMAND message from the target BSS (passed through the SGSN) and then sends it to the mobile station. For the optimized case of PS handover the BSS creates a complete PS HANDOVER COMMAND message and sends it directly to the mobile station. 

If the PS HANDOVER COMMAND indicates RLC reset for a TBF allocated in the new cell corresponding to a PFC receiving a PS handover, the target BSS shall initialize a new RLC entity to support that TBF. Otherwise, the TBF allocated in the new cell shall be supported using the same RLC entity used to support the TBF in the old cell corresponding to the same PFC (i.e. the RLC state machine is maintained across PS handover). 

The PS HANDOVER COMMAND message created by the target BSS shall always allocate resources for at least one uplink TBF to ensure that the mobile station can send PS HANDOVER ACCESS messages (if required) and one or more RLC data blocks in the new cell. When only one uplink TBF is allocated by the PS HANDOVER COMMAND message and does not correspond to a PFC for which there is an ongoing uplink TBF in the old cell, RLC acknowledged mode shall be used. 
The PS HANDOVER COMMAND message created by the target BSS shall indicate the PS Handover type with the synchronization indication information element, i.e. non-synchronized, synchronized or pre-synchronized PS handover. 
If the target BSS indicates a pre-synchronized PS handover in the PS HANDOVER COMMAND message, it may include the timing advance information in the PS HANDOVER COMMAND message. If the target BSS did not provide a timing advance value, the MS shall use the default value for pre-synchronized handover as defined in 3GPP TS 45.010. For all other PS handover types, the timing advance information shall be considered as unnecessary.

The target BSS expects one or more PS HANDOVER ACCESS messages from the mobile station whenever Handover Reference information is included in the PS HANDOVER COMMAND message. Handover Reference information shall always be included whenever non-synchronized PS handover is used.

If Handover Reference information is included within the PS HANDOVER COMMAND message the target BSS shall proceed as follows: 

-
If timing advance information was included in the PS HANDOVER COMMAND message the target BSS shall enable the reception of RLC data blocks on all uplink TBFs allocated by the PS HANDOVER COMMAND message upon reception of the first PS HANDOVER ACCESS message containing the expected Handover Reference value.

-
If timing advance information was not included in the PS HANDOVER COMMAND message the target BSS shall, upon reception of the first PS HANDOVER ACCESS message containing the expected Handover Reference value, send the Packet Physical Information message to the mobile station and then enable the reception of RLC data blocks on all uplink TBFs allocated by the PS HANDOVER COMMAND message.

If Handover Reference information is not included within the PS HANDOVER COMMAND message the target BSS shall immediately enable the reception of RLC data blocks on all uplink TBFs allocated by the PS HANDOVER COMMAND message.

The target BSS considers the PS handover procedure to be successfully completed upon receiving the first correct uplink RLC data block on any of the uplink TBFs allocated to the mobile station in the PS HANDOVER COMMAND message. 

If the target BSS supports blind transmission it may begin transmitting downlink data that becomes available prior to determining that the PS handover procedure has been successfully completed. Otherwise, it may discard downlink data that becomes available prior to determining that the PS handover procedure has been successfully completed.

8.10.3.3
A/Gb to Iu PS Handover

For the case of PS handover from A/Gb mode to Iu mode the source BSS proceeds as described above for the normal case of A/Gb mode to A/Gb mode PS handover except for the following:

-
The source BSS shall create a complete PS HANDOVER COMMAND message using local values for the Page Mode, Global TFI and Container ID information elements and therefore shall not send these information elements to the target RNC. 
-
The source BSS receives a complete Handover to UTRAN Command message from the target RNC (passed through the SGSN) and sends it to the mobile station within a PS HANDOVER COMMAND message. 

-
The source BSS shall not send the mobile station unsolicited PACKET NEIGHBOUR CELL DATA messages in the old cell as system information corresponding to the new cell is sent to the mobile station in the new cell as described in 3GPP TS 25.331 and 3GPP TS 44.118.

8.10.3.4
Iu to A/Gb PS Handover

For the case of PS handover from Iu mode to A/Gb mode the target BSS proceeds as described above for the normal case of A/Gb mode to A/Gb mode PS handover except that a complete PS HANDOVER COMMAND message is created by the target BSS using local values for the Page Mode, Global TFI and Container ID information elements (i.e. they are not passed to the target BSS from the source RNC) and the PS HANDOVER COMMAND message shall always indicate RLC reset for each PFC and non-synchronized PS handover. 

8.10.4
PS Handover at the mobile station side

8.10.4.1
A/Gb to A/Gb PS Handover

Upon receiving a complete PS HANDOVER COMMAND message for PS handover from A/Gb mode to A/Gb mode, the mobile station shall act on the message if all of the following conditions are satisfied:

-
It is able to perform PS handover based on the content of the received PS HANDOVER COMMAND message.

-
It has received PACKET NEIGHBOUR CELL DATA messages containing PSI1, a consistent set of PSI2 messages and PSI14 (PBCCH allocated in the new cell) or containing SI3, SI1 (if present in the new cell) and SI13 messages (PBCCH not allocated in the new cell) within a 30 second window prior to receiving the PS HANDOVER COMMAND message.

-
 The PS HANDOVER COMMAND message indicates the same container identity value as indicated in the set of one or more PACKET NEIGHBOUR CELL DATA messages received within the 30 second window prior to receiving the PS HANDOVER COMMAND message:

If the PS HANDOVER COMMAND message is acted on the mobile station shall start the PS handover procedure and proceed as follows:
-
If an RLC/MAC control block containing a part of the PS HANDOVER COMMAND message contains a valid RRBP field the mobile station shall send a corresponding PACKET CONTROL ACKNOWLEDGMENT message (in the specified uplink radio block) prior to switching to the new cell.

-
The RLC/MAC control plane shall be suspended except for the signalling needed to complete the PS handover procedure.

-
Each outstanding request for establishment of an uplink TBF in the old cell shall be aborted and the corresponding instance of T3168 shall be stopped.

-
T3216 shall be started only if the PS HANDOVER COMMAND message indicates the mobile station must transmit PS HANDOVER ACCESS messages in the new cell.

-
The mobile station shall move to the new cell and proceed as follows:

-
If Handover Reference information is included within the PS HANDOVER COMMAND message the mobile station shall send four PS HANDOVER ACCESS messages that each include this information.

-
If non-synchronized PS handover is used, as indicated in the PS HANDOVER COMMAND message, the mobile station shall send four PS HANDOVER ACCESS messages and wait for the Packet Physical Information message before it attempts to send any uplink RLC data blocks in the new cell. 

-
If a mobile station sends PS HANDOVER ACCESS messages in the new cell they shall be given the highest transmission priority and sent using an uplink TBF allocated by the PS HANDOVER COMMAND message for which it first receives a transmission opportunity in the new cell. 

-
The mobile station considers the PS handover procedure to be successfully completed in the following cases:

-
Upon receiving a Packet Physical Information message from the target BSS in the new cell in case of a non-synchronized PS handover.

-
Upon transmitting all four PS HANDOVER ACCESS messages to the target BSS in the new cell if Handover Reference information is required by the target BSS and the PS handover is either synchronized or pre-synchronized.

-
Upon arrival in the new cell if Handover Reference information is not required by the target BSS and the PS handover is either synchronized or pre-synchronized.

-
The mobile station may receive downlink RLC data blocks in the new cell prior to determining that the PS handover has been successfully completed if the target BSS uses blind transmission. If this occurs the mobile station shall only attempt to decipher the corresponding user data if the PS HANDOVER COMMAND message did not include the NAS Container for PS HO IE (see Note 1). Otherwise, the mobile station may either discard the received RLC data blocks or buffer them until the successful completion of the PS handodver procedure at which point the corresponding user data shall be deciphered based on information contained within the NAS Container for PS HO IE.

-
If the mobile station is waiting for timing advance information (i.e. prior to determining that PS handover has been successful) when it receives a downlink RLC data block in which a valid polling indication is provided, it shall ignore the polling indication.

-
Upon successfully completing the PS handover procedure the mobile station shall proceed as follows:

-
Stop T3216 (if running), consider all TBFs that were ongoing in the old cell as implicitly released and if the NAS Container for PS HO IE (see Note 1) was included in the PS HANDOVER COMMAND message it shall be sent to upper layers.

-
If the PS HANDOVER COMMAND indicates RLC reset for a TBF allocated in the new cell corresponding to a PFC receiving a PS handover, the mobile station shall initialize a new RLC entity to support that TBF. Otherwise, the TBF allocated in the new cell shall be supported using the same RLC entity used to support the TBF in the old cell corresponding to the same PFC (i.e. the RLC state machine is maintained across PS handover).

-
If the PS HANDOVER COMMAND message provides resources for only one uplink TBF but it does not include the NAS Container for PS HO IE (i.e. the mobile station does not send an XID Response) then if the mobile station has no user plane data to send it shall send a Cell Update with the highest transmission priority. 

NOTE 1: The usage and contents of the NAS Container for PS HO IE is FFS.

8.10.4.2
A/Gb to Iu PS Handover

Upon receiving a PS HANDOVER COMMAND message for PS handover from A/Gb mode to Iu mode, the mobile station shall act on the message if it is able to perform PS handover based on the content of the received message. If the PS HANDOVER COMMAND message is acted on the mobile station shall start the PS handover procedure and proceed as described above for the case of A/Gb mode to A/Gb mode PS handover while in the old cell except that T3216 shall never be started. Upon moving to the new cell the mobile station shall proceed as described in 3GPP TS 25.331 and 3GPP TS 44.118. Upon successfully completing the PS handover procedure all TBFs that were ongoing in the old cell shall be considered as implicitly released.

8.10.4.3
Iu to A/Gb PS Handover 

Upon receiving a Handover from UTRAN Command message for PS handover from Iu mode to A/Gb mode, the mobile station shall act on the message if all of the following conditions are satisfied:

-
It is able to perform PS handover based on the content of the received message. 

-
The Handover from UTRAN Command message contains the minimum set of PSI or SI messages required for mobile station to operate in the new cell (see sub-clause 8.10.4.1.).

-
The PS HANDOVER COMMAND message carried within the Handover from UTRAN Command message provides resources for at least one uplink TBF in the new cell. 

If the Handover from UTRAN Command message is acted on the mobile station shall start the PS handover procedure and proceed as follows:

-
The mobile station shall act as described in 3GPP TS 25.331 and 3GPP TS 44.118 prior to switching to the new cell except for the following:

-
It shall ignore the value of the Page Mode, Global TFI and Container ID information elements included in the PS HANDOVER COMMAND message carried within the Handover from UTRAN Command message.

-
It shall start T3216 only if the PS HANDOVER COMMAND message (carried within the Handover from UTRAN Command message) indicates that PS HANDOVER ACCESS messages shall be sent in the new cell.

-
After switching to the new cell the mobile station shall proceed as described above for the case of A/Gb mode to A/Gb mode PS handover except for the following:

-
Upon successfully completing the PS handover procedure the mobile station shall stop T3216 (if running), consider all radio bearers that were ongoing in the old cell as implicitly released, send the IE for PS HO to upper layers if it was included in the PS HANDOVER COMMAND message, start an instance of T3180 corresponding to each uplink TBF allocated by the PS HANDOVER COMMAND message and start an instance of T3190 corresponding to each downlink TBF allocated by the PS HANDOVER COMMAND message.

-
Upon successfully completing the PS handover procedure the mobile station shall always establish a new RLC entity for each TBF allocated by the PS HANDOVER COMMAND message.

8.10.5
Abnormal Cases
8.10.5.1
MS Behaviour for A/Gb to A/Gb PS Handover

A mobile station operating in A/Gb mode shall consider PS handover to A/Gb mode to have failed for the following reasons:

-
It is unable to perform PS handover for any reason based on the content of the received PS HANDOVER COMMAND message.

-
It has not received a set of one or more PACKET NEIGHBOUR CELL DATA messages containing the minimum set of PSI or SI messages required for mobile station to operate in the new cell (see sub-clause 8.10.4.1.) within the 30 second window prior to the receiving the PS HANDOVER COMMAND message.

-
The container identity value indicated by the received PS HANDOVER COMMAND message does not match the container identity value indicated within the set of one or more PACKET NEIGHBOUR CELL DATA messages received by the mobile station within the 30 second window prior to receiving the PS HANDOVER COMMAND message.

-
Timer T3216 expires while in the new cell.

-
The PS HANDOVER COMMAND message does not provide resources for at least one uplink TBF in the new cell. A mobile station operating in A/Gb mode when a PS handover to A/Gb mode fails shall proceed as follows:
-
If timer T3216 expired it shall return to the cell it was in prior to receiving the PS HANDOVER COMMAND message.

-
Send a Packet Cell Change Failure message (with the cause code set to PS Handover failure) using the first available uplink transmission opportunity in the old cell.
-
The transmission of a Packet Cell Change Failure message terminates the PS handover procedure in the mobile station and after the transmission of this message the mobile station is therefore allowed to request the establishment of additional uplink TBFs.

-
After terminating the PS handover procedure the mobile station shall resume all uplink and downlink TBFs that were ongoing in the old cell prior to receiving the PS HANDOVER COMMAND message and for which T3180 (uplink TBFs) and T3190 (downlink TBFs) are still running. 

-
For each TBF that is resumed the corresponding RLC state machine shall reflect its state when the last RLC data block was transmitted for that TBF in the old cell (uplink TBFs) and the last RLC data block was received for that TBF in the old cell (downlink TBFs).

8.10.5.2
MS Behaviour for A/Gb to Iu PS Handover

A mobile station operating in A/Gb mode shall consider PS handover to Iu mode to have failed if it is unable to perform PS handover for any reason based on the content of the received PS HANDOVER COMMAND message.

A mobile station operating in A/Gb mode when a PS handover to Iu mode fails shall proceed as described above for the case where PS handover from A/Gb mode to A/Gb mode fails except that T3216 shall never be running.

8.10.5.3
MS Behaviour for Iu to A/Gb PS Handover

A mobile station operating in Iu mode shall consider PS handover to A/Gb mode to have failed for the following reasons:

-
It is unable to perform PS handover for any reason based on the content of the received Handover from UTRAN Command message. 

-
The Handover from UTRAN Command message does not contain the minimum set of PSI or SI messages required for mobile station to operate in the new cell (see sub-clause 8.10.4.1.).

-
Timer T3216 expires while in the new cell.

-
The PS HANDOVER COMMAND message carried within the Handover from UTRAN Command message does not provide resources for at least one uplink TBF in the new cell.

A mobile station operating in Iu mode when a PS handover to A/Gb mode fails shall return to the cell it was in prior to receiving the Handover from UTRAN Command message (if T3216 expired) and proceed as described in 3GPP TS 25.331 and 3GPP TS 44.118.

8.10.5.4
BSS Behaviour for PS Handover from A/Gb

The source BSS shall terminate the PS handover procedure if all TBFs allocated to the mobile station in the old cell are released at any point prior to sending the PS HANDOVER COMMAND message to the mobile station. After sending a PS HANDOVER COMMAND message to a mobile station operating in A/Gb mode the (source) BSS shall allow for PS handover failure as follows:

-
Allow for receiving a PACKET CELL CHANGE FAILURE message from the mobile station in the old cell using an uplink TBF if there is at least one uplink TBF in the old cell for which T3180 is still running or by polling the mobile station using one or more RLC data blocks addressed to the mobile station if there is at least one downlink TBF in the old cell for which T3190 is still running. If the supply of downlink data is exhausted, the RLC entity on the network side shall insert filler information into the RLC data blocks that are transmitted to the mobile station (see sub-clause 9.3.1a).

-
The source BSS shall terminate the PS handover procedure upon receiving a PACKET CELL CHANGE FAILURE message from the mobile station in the old cell. For normal PS Handover the source BSS shall then indicate the PS handover failure to the SGSN.
-
After terminating the PS handover procedure the (source) BSS shall resume all uplink and downlink TBFs that were ongoing in the old cell prior to sending the PS HANDOVER COMMAND message and for which T3180 (uplink TBFs) and T3190 (downlink TBFs) are still running. 

-
For each TBF that is resumed the corresponding RLC state machine shall reflect its state when the last RLC data block was transmitted for that TBF in the old cell (downlink TBFs) and the last RLC data block was received for that TBF in the old cell (uplink TBFs).

8.10.5.5
BSS Behaviour for PS Handover to A/Gb

If the (target) BSS expects but does not receive any PS HANDOVER ACCESS messages from the mobile station it considers the PS handover procedure to have failed and shall release all TBFs allocated to the mobile station in the new cell.
If the (target) BSS expects but does not receive the correct Handover Reference value from the mobile station it considers the PS handover procedure to have failed and shall release all TBFs allocated to the mobile station in the new cell.

********************  Next modified section ********************

12.42
PS Handover Radio Resources

This information element is the Radio Network Part of the PS Handover to A/Gb mode payload IE.

Table 12.42.1: PS Handover Radio Resources information element

	< PS Handover Radio Resources IE > ::=

{ 0 | 1 < Handover Reference : bit (8) > }

< Synchronization Indication : bit(2) >


< BSIC : bit (6) >

   { 0 | 1 < CCN_ACTIVE : bit (1) > }

   { 0 | 1 < 3G_CCN_ACTIVE : bit (1) > }

   { 0 | 1 < CCN Support Description : < CCN Support Description struct >> }


< Frequency Parameters : < Frequency Parameters IE > >


< EXTENDED_DYNAMIC_ALLOCATION : bit (1) >








-- Only used in uplink

< NETWORK_CONTROL_ORDER : bit (2) >

{ 0 | 1 < P0 : bit (4) > 



< PR_MODE : bit (1) > }


{ 0 | 1
< Global Packet Timing Advance : < Global Packet Timing Advance IE > >



{ 0 | 1
< Packet Extended Timing Advance : bit (2) > } }





-- Only used in uplink

{ 0 | 1 < Uplink Control Timeslot : bit (3) > }


{ 0  < GPRS mode : GPRS mode struct > >


  | 1 < EGPRS mode : EGPRS mode struct > > }


< padding bits > ;








-- truncation at end of message allowed, bits '0' assumed


	< CCN Support Description struct > ::=

< Number_Cells : bit (7) >

{ CCN_SUPPORTED : bit } * (val(Number_Cells)) ;



	< GPRS mode struct > ::=


-- Uplink TBFs


{
{ 0 | 1 < CHANNEL_CODING_COMMAND : bit (2) > }



{ 0 | 1 < Global Timeslot description : < Timeslot description struct > >




{ 1 < Uplink Assignment : < Uplink TBF Assignment struct > > } ** 0 }


-- Downlink TBFs



{ 1 < Downlink Assignment : < Downlink Assignment struct > > } ** 0 } ;



	< EGPRS mode struct > ::=


-- Uplink TBFs


{
{ 0 | 1
< EGPRS Window Size : < EGPRS Window Size IE > > }



{ 0 | 1
< EGPRS Channel Coding Command : < EGPRS Modulation and Coding Scheme IE > > }



{ 0 | 1
< BEP_PERIOD2 : bit(4) > }



{ 0 | 1 < Global Timeslot description : < Timeslot description struct > >




{ 1 < Uplink Assignment : < Uplink TBF Assignment struct > > } ** 0 } }


-- Downlink TBFs


{ 0 | 1



{ 0 | 1 { 0 | 1 < EGPRS Window Size : < EGPRS Window Size IE > > }




< LINK_QUALITY_MEASUREMENT_MODE : bit (2) >




{ 0 | 1 < BEP_PERIOD2 : bit(4) > } }




{ 1 < Downlink Assignment : < Downlink Assignment struct > > } ** 0 } ;

 

	< Uplink TBF Assignment struct > ::=




-- Recursive for multiple TBFs

< PFI : bit (7) > 


< RLC_MODE : bit (1) > 

   < TFI Assignment : bit (5) >

   < RLC_RESET : bit (1) >

{ 0 | 1
< CHANNEL_CODING_COMMAND : bit (2) > }


{ 0 | 1
< EGPRS Channel Coding Command : < EGPRS Modulation and Coding Scheme IE > > }


{ 0 | 1
< EGPRS Window Size : < EGPRS Window Size IE > > }


< USF_GRANULARITY : bit (1) >


{ 0













-- The timeslots assigned to the TBF are all the timeslots assigned
















-- in the Global Timeslot description


| 1
< TBF_TIMESLOT_ALLOCATION : bit (N) > }
-- The timeslots assigned to the TBF are a subset of all the

















-- timeslots assigned in the Global Timeslot description. Where

















-- N is the number of timeslots assigned to the MS in the Global 

















-- Timeslot description


{ 0

< USF_ALLOCATION : bit (3) >


-- The same USF is valid on all timeslots assigned to the TBF

| 1













-- Different USF(s) assigned




< USF_ALLOCATION : bit (3) >




-- USF assignment on the lowest numbered timeslot


















-- assigned to the TBF




{ 0 | 1 < USF_ALLOCATION : bit (3) > } * (M-1) } ;
-- USFs on subsequent timeslots assigned to the TBF:



















-- A ‘0’ (respectively a ‘1’ followed by a USF value) 



















-- means same (respectively different) USF value as the



















-- USF on the next lower numbered timeslot assigned to



















-- the TBF. Where M is the amount of timeslots assigned



















-- to the TBF in the TBF_TIMESLOT_ALLOCATION if 



















-- present, else in the Global Timeslot description.



	< Downlink Assignment struct > ::=          

 -- Recursive for multiple TBFs

< TIMESLOT_ALLOCATION : bit (8) >


{ < Downlink TBF assignment : < Downlink TBF assignment struct > > } ;


	< Downlink TBF assignment struct > :: =

   < PFI : bit (7) >



< RLC_MODE : bit (1) > 


< TFI Assignment : bit (5) >


< CONTROL_ACK : bit (1) >

   < RLC_RESET : bit (1) >

{ 0 | 1 < EGPRS Window Size : < EGPRS Window Size IE > > } ;


	< Timeslot description struct > ::=


{ 0













-- without power control params


< MS_TIMESLOT_ALLOCATION : bit (8) >


| 1













-- with power control params


< ALPHA : bit (4) >





{ 0 | 1
< GAMMA_TN0 : bit (5) > } 



{ 0 | 1
< GAMMA_TN1 : bit (5) > }



{ 0 | 1
< GAMMA_TN2 : bit (5) > }



{ 0 | 1
< GAMMA_TN3 : bit (5) > }



{ 0 | 1
< GAMMA_TN4 : bit (5) > }



{ 0 | 1
< GAMMA_TN5 : bit (5) > }



{ 0 | 1
< GAMMA_TN6 : bit (5) > }



{ 0 | 1
< GAMMA_TN7 : bit (5) > } } ;




Table 12.42.2: PS Handover Radio Resources information element details

	Handover Reference (8 bit field)
This field contains the reference value to be used when performing PS Handover. The field is encoded as the contents of the Handover Reference information element as defined in 3GPP TS 44.018.

	Synchronization Indication (2 bit field)

This field indicates which type of PS Handover is to be performed:

0 0 Non-synchronized

0 1 Synchronized

1 0 Pre-synchronized

1 1 Reserved for future use

	BSIC (6 bit field)
This field contains the BSIC of the new cell. The BSIC field is coded as the "Base Station Identity Code" defined in 3GPP TS 23.003.

	CCN_ACTIVE (1 bit field)
For description and encoding, see the Packet Cell Change Order message.

	3G_CCN_ACTIVE (1 bit field)
For description and encoding, see the Packet Cell Change Order message.

	CCN Support Description 

CCN_SUPPORTED (1 bit field)

For description and encoding, see the Packet Cell Change Order message.

	Frequency Parameters
This information element is defined in sub-clause 12.8.

	EXTENDED_DYNAMIC_ALLOCATION (1 bit field)
For description and encoding, see the Multiple TBF Uplink Assignment message.

	NETWORK_CONTROL_ORDER (2 bit field)
For description and encoding, see the Packet Measurement Order message.

	P0 (4 bit field)
For description and encoding, see the Multiple TBF Uplink Assignment message.

	PR_MODE (1 bit field)
For description and encoding, see the Multiple TBF Uplink Assignment message.

	Global Packet Timing Advance
This information element is defined in sub-clause 12.12a

	RLC_RESET (1 bit field) 

This information element indicates whether or not the RLC entity used to support a given TBF in the old cell shall be reset to support the TBF allocated for the corresponding PFC in the new cell: 

0   RLC is not reset (the RLC state machine is maintained across PS handover)

1   RLC is reset (the RLC state machine is not maintained across PS handover)

	Packet Extended Timing Advance (2 bit field) 
This field is defined in sub-clause 12.12b.

	Uplink Control Timeslot (3 bit field)

For description and encoding, see the Multiple TBF Uplink Assignment message.

	CHANNEL_CODING_COMMAND (2 bit field)
For description and encoding, see the Multiple TBF Uplink Assignment message.

	EGPRS Window Size
This information element is defined in sub-clause 12.5.2.

	EGPRS Modulation and Coding Scheme

For description and encoding, see the Multiple TBF Uplink Assignment message.

	BEP_PERIOD2 (4 bit field)
For description and encoding, see the Multiple TBF Uplink Assignment message.

	LINK_QUALITY_MEASUREMENT_MODE (2 bit field)

For description and encoding, see the Multiple TBF Downlink Assignment message.



	PFI (7 bit field)
This field contains the PFI parameter identifying a Packet Flow Context. The PFI parameter is encoded as the contents of the PFI information element as defined in 3GPP TS 44.018.



	TFI Assignment (5 bit field)
For description and encoding, see the Multiple TBF Uplink Assignment message.



	USF_GRANULARITY (1 bit field)
For description and encoding, see the Multiple TBF Uplink Assignment message.



	TBF_TIMESLOT_ALLOCATION (N bit field)
For description and encoding, see the Multiple TBF Uplink Assignment message.



	USF_ALLOCATION (3 bit field)
For description and encoding, see the Multiple TBF Uplink Assignment message.



	RLC_MODE (1 bit field)
For description and encoding, see the Multiple TBF Uplink Assignment message or the Multiple TBF Downlink Assignment message. If the RLC_RESET field indicates that any given RLC entity is not reset across PS handover then the mobile station shall ignore this field and use the same RLC mode that was used for the corresponding PFC in the old cell.

	CONTROL_ACK (1 bit field)
For description and encoding, see the Multiple TBF Downlink Assignment message.

	TIMESLOT_ALLOCATION (8 bit field)
For description and encoding, see the Multiple TBF Downlink Assignment message.

	MS_TIMESLOT_ALLOCATION (8 bit field)
For description and encoding, see the Multiple TBF Uplink Assignment message.

	ALPHA (4 bit field)
For encoding and description see the Global Power Control Parameters IE.

	GAMMA_TN (5 bit field)
For description and encoding, see the Multiple TBF Uplink Assignment message.
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