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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.

-
The PS HANDOVER COMMAND message provides resources for at least one uplink TBF in the new cell.

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 perform the physical channel establishment as described in sub-clause 8.10.4.4.



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

-
Upon receiving a Packet Physical Information message in the new cell in the non synchronized cell case (see sub-clause 8.10.4.4.3).

-

-
Upon arrival in the new cell in the synchronized cell case and the pre-synchronized cell case (see subclause 8.10.4.4.1 and 8.10.4.4.2).

-
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 Handover 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 Handover IE.

-
If the mobile station is waiting for Packet Physical Information message 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 Handover IE (see Note 1) was included in the PS HANDOVER COMMAND message it shall be sent to upper layers.

-
Stop the transmission of PS HANDOVER ACCESS messages upon reception of a Packet Physical Information message.
-
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).

-
The mobile station shall resume the normal operation during RLC data block transfer resume the uplink transmission of user plane data and forward the received user data to upper layers.
-
If the PS HANDOVER COMMAND message provides resources for only one uplink TBF but it does not include the NAS Container for PS Handover 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. 

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 NAS Container for PS Handover IE 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.

8.10.4.4
Physical channel establishment

Three procedures are defined. The support of them is mandatory in the mobile station. 
The PS HANDOVER ACCESS message shall be sent using the 8-bit access burst format on the PACCH associated with any uplink TBF allocated in the PS HANDOVER COMMAND message for which the mobile station detects an assigned USF value.
8.10.4.4.1
Finely synchronized cell case

If the timing advance with the new cell calculated by the mobile station is not out of range, i.e. smaller than or equal to the maximum timing advance that can be coded as specified in 3GPP TS 44.004, or if the new cell does accept out of range timing advance as indicated in the PS HANDOVER COMMAND message, the mobile station proceeds as follows. [otherwise " handover impossible, timing advance out of range", " besser formulieren]  
After having switched to the assigned channels, if the Handover Reference information is included within the PS HANDOVER COMMAND message the mobile station shall sends four times the PS HANDOVER ACCESS message. Its content is reduced to the handover reference field. 

The mobile station then activates the channels in receiving mode and connects the channels if need be (only for reception).

8.10.4.4.2
Pre-synchronized cell case

The details of the use of this procedure are described in 3GPP TS 45.010. 
After having switched to the assigned channels, if the Handover Reference information is included within the PS HANDOVER COMMAND message the mobile station shall sends four times the PS HANDOVER ACCESS message. Its content is reduced to the handover reference field element. 

The mobile station then activates the channel in sending and receiving mode. The timing advance value to be used with the new cell is:

-
either the value contained in the PS HANDOVER COMMAND message if the timing advance information is included; or

-
the default value for pre-synchronized handover as defined in 3GPP TS 45.010, if the timing advance information element is not included in the PS HANDOVER COMMAND message. The MS may activate the channels in downlink and connect the channels while sending access bursts.

8.10.4.4.3
Non synchronized cell case

After having switched to the assigned channels, the mobile station shall sent four times the PS HANDOVER ACCESS message. Its content is reduced to the handover reference field. The mobile station starts timer T3216 at the start point of the timeslot in which the PS HANDOVER ACCESS message is sent the first time on the PACCH.

The mobile station then activates the channels in receiving mode.

When the network has the RF characteristics that are necessary, it sends a PACKET PHYSICAL INFORMATION message to the mobile station on the PACCH. 

When sending the PACKET PHYSICAL INFORMATION message, the network starts timer Txxxx. If this timer times out before the reception of a correctly decoded RLC block, the network repeats the PACKET PHYSICAL INFORMATION message and restarts timer T3xxx. The maximum number of repetitions is implementation specific.

When the mobile station receives a PACKET PHYSICAL INFORMATION message, it stops timer T3216, stops sending access bursts and activates the channels in sending and receiving mode.

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) > }

< ARFCN : bit (10) >


< BSIC : bit (6) >


< SI : bit (2) >


< NCI : bit (2) >


{ 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.

	ARFCN (10 bit field)
This field contains the BCCH frequency of the new cell. This field is encoded as the ARFCN defined in 3GPP TS 44.018.

Range: 0 to 1023.

	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.

	SI (2 bit field)
The Synchronization Indication (SI) field indicates which type of PS Handover is to be performed.

Bit
2 1
0 0
Non-synchronized
0 1
Synchronized
1 0
Pre-synchronised
1 1
reserved

	NCI (1 bit field)
The Normal Cell Indication (NCI) field indicates how the MS shall behave in case of out of range timing advance values. 

Bit
1
0
Out of range timing advance is ignored
1
Out of range timing advance shall trigger a handover failure procedure.

	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.


*** next sections for information only ***

Extract from 3GPP TS 44.018:

10.5.2.39
Synchronization Indication

The purpose of Synchronization Indication information element is to indicate which type of handover is to be performed.

The Synchronization Indication information element is coded as shown in figure 10.5.2.39.1 and table 10.5.2.39.1.

The Synchronization Indication is a type 1 information element.

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Synch. Indic. IEI
	NCI
	ROT
	SI
	octet 1


Figure 10.5.2.39.1: Synchronization Indication information element

Table 10.5.2.39.1: Synchronization Indication information element

	ROT: Report Observed Time Difference (Octet1 bit 3)

0
Mobile Time Difference IE shall not be included in the HANDOVER COMPLETE message

1
Mobile Time Difference IE shall be included in the HANDOVER COMPLETE message

SI: Synchronization indication (octet 1)

Bit

2 1

0 0
Non-synchronized

0 1
Synchronized

1 0
Pre-synchronised

1 1
Pseudo-synchronised

NCI: Normal cell indication (octet 1, bit 4)

0
Out of range timing advance is ignored

1
Out of range timing advance shall trigger a handover failure procedure.
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