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8a.4
PS Handover Required procedure

In the case of an intra-BSS PS Handover or intra-BSS DTM Handover, the optimized intra-BSS handover procedure may be used (see 3GPP TS 44.060); in such case, the PS Handover Required procedure is not used.
When a BSS initiates a PS handover or DTM Handover it shall initiate the PS Handover Required procedure and send the PS-HANDOVER-REQUIRED PDU to the SGSN. Except in the case of DTM Handover, the BSS shall then start timer T12 (see NOTE). 
NOTE:
The DTM Handover procedure is guarded at the source BSS by the BSSMAP timer T23 (see 3GPP TS 48.008).
If DTM Handover is ongoing and was initiated for a reason specific to the packet resources, or PS Handover is ongoing, the Cause IE of the PS-HANDOVER-REQUIRED PDU should be set to an appropriate value (e.g. “Uplink quality”, “Uplink strength”, “Downlink quality”, “Downlink strength”, “Distance”, “Better cell”, “Traffic” or “O&M intervention”).
NOTE:
The radio related cause values are not applicable to the DTM Handover.
If DTM Handover is ongoing, and was initiated for a reason specific to the dedicated resource, the Cause IE shall indicate "DTM Handover - CS cause".
The reception of a PS-HANDOVER-REQUIRED PDU will initiate the PS Handover Required procedure in the SGSN and the allocation of resources in the target system.

If PS handover to A/Gb mode is required, the source BSS shall include the Source BSS to Target BSS Transparent Container IE and the Target Cell Identifier IE in the PS-HANDOVER-REQUIRED PDU.

If PS handover to Iu mode is required, the source BSS shall include the Source RNC to Target RNC Transparent Container IE and the Target RNC Identifier IE in the PS-HANDOVER-REQUIRED PDU.

For DTM Handover to A/Gb mode, the source BSS shall include the CS Indication IE in the Source BSS to Target BSS Transparent Container IE. The contents of the CS Indication IE shall uniquely identify, for this MS, the handover attempt, and shall be identical to the contents of the PS Indication IE included in the HANDOVER REQUIRED message (see 3GPP TS 48.008). The Target Cell Identifier IE shall identify the same cell as the one specified in the "Cell Identifier List (preferred)" IE in the corresponding HANDOVER REQUIRED message (see 3GPP TS 48.008).

When the resource allocation in the target system is complete, the SGSN shall send a PS-HANDOVER-REQUIRED-ACK PDU to the source BSS and end the PS Handover Required procedure.

The Target BSS to Source BSS Transparent Container IE, or the Target RNC to Source RNC Transparent Container IE as received from the target system, shall be included in the PS-HANDOVER-REQUIRED-ACK PDU. 

Except in the case of DTM Handover, the source BSS shall, on reception of the PS-HANDOVER-REQUIRED-ACK PDU from the SGSN, stop timer T12, trigger the transmission of the PS HANDOVER COMMAND message towards the MS (as specified in 3GPP TS 44.060) and end the PS Handover Required procedure. 
In the case of DTM Handover, the PS Handover Required procedure is terminated when timer T23 is stopped for any reason or expires as specified in 3GPP TS 48.008.  The subsequent behaviour of the network is specified in 3GPP TS 48.008.
In case of unsuccessful PS Handover, the source BSS shall be notified through the PS-HANDOVER-REQUIRED-NACK PDU.

When the SGSN terminates the PS Handover Required procedure by sending a PS-HANDOVER-REQUIRED-NACK PDU to the source BSS, the Cause IE should be set to an appropriate value (e.g. “PFC create failure”, “Cell traffic congestion”, “Equipment failure” or “O&M intervention”).
Except in the case of DTM Handover, upon reception of a PS-HANDOVER-REQUIRED-NACK PDU from the SGSN, the source BSS shall stop timer T12 and terminate the ongoing PS Handover Required procedure. 
For DTM Handover, the source BSS behaviour on receipt of a PS-HANDOVER-REQUIRED-NACK PDU is described as part of the Handover Required procedure (see 3GPP TS 48.008).
8a.4.1
Abnormal conditions

Except in the case of DTM Handover, if timer T12 expires in the source BSS and there has been no response from the SGSN to the PS-HANDOVER-REQUIRED PDU, the source BSS may initiate a new PS Handover Required procedure for the same mobile station, either directly or after first having cancelled the previous PS Handover Required procedure by initiating the PS Handover Cancel procedure with the value for the Cause IE set to "T12 expiry".
NOTE:
For the case of DTM Handover, the abnormal condition caused by the expiry of BSSMAP timer T23 is described in 3GPP TS 48.008.
8a.5
PS Handover Request procedure

The SGSN shall initiate the PS Handover Request procedure by sending a PS-HANDOVER-REQUEST PDU, including the NAS container for PS Handover corresponding to the PFCs to be set-up (except in the case of intra-SGSN PS handover), to the target BSS and starting timer T13. The PS-HANDOVER-REQUEST PDU shall be sent on the point-to-point BVC indicated by the target Cell identity received from the old system.

On receipt of a PS-HANDOVER-REQUEST PDU containing a CS Indication IE (i.e. a DTM Handover procedure is ongoing), then the target BSS shall proceed as follows:
· If the timer T24 (see 3GPP TS 48.008) is not running, then the target BSS shall start timer T24.
· When both PS-HANDOVER-REQUEST PDU and BSSMAP HANDOVER REQUEST messages have been received and the contents of the CS Indication IE and PS Indication IE are identical, the target BSS shall stop timer T24 (see 3GPP TS 48.008), and, provided that a dedicated resource has been allocated (see 3GPP TS 48.008), attempt to create a new BSS Context for the MS, create PFCs according to the received ABQP parameters and allocate TBF resources within the capabilities of the mobile station.
On receipt of a PS-HANDOVER-REQUEST PDU which does not contain a CS Indication IE, the target BSS shall create a new BSS Context for the MS, create PFCs according to the received ABQP parameters and allocate TBFs for uplink and, if needed, for downlink transmission.

The SGSN may include the Service UTRAN CCO (Cell Change Order) information element in the PS-HANDOVER-REQUEST PDU (relevant if the network initiated cell change order to UTRAN or the PS handover to UTRAN procedures are used). If this information element is received in both the PS-HANDOVER-REQUEST PDU and the DL‑UNITDATA PDU, the information element received in the DL-UNITDATA PDU shall take precedence.

The Packet Flow Timer (PFT) is provided to the target BSS by the SGSN for each corresponding PFC. It is defined as the maximum time the BSS may hold the PFC during periods of inactivity for a PFC. The timer is started upon the initiation of the PS Handover Complete procedure (see sub-clause 8a.7) and restarted after the transmission of an uplink PDU for that PFC. The timer is also restarted upon the transfer of the corresponding PFC from an old to a new cell.

When resources have been successfully allocated by the target BSS, it shall send a PS-HANDOVER-REQUEST-ACK PDU to the SGSN. From this point in time, the target BSS shall be prepared to receive downlink LLC PDUs for the corresponding MS on the allocated resources. The target BSS shall also be prepared to receive uplink RLC data blocks or a PS Handover Access message upon successful MS access in the target cell (as specified in 3GPP TS 44.060).

The PS-HANDOVER-REQUEST-ACK PDU shall include the Target BSS to Source BSS Transparent Container IE (see sub-clause 11.3.79) which contains either a complete PS HANDOVER COMMAND message or, in the case of DTM Handover, a complete DTM HANDOVER COMMAND message. For the definition of the PS HANDOVER COMMAND and DTM HANDOVER COMMAND messages, see 3GPP TS 44.060.

Upon reception of the PS-HANDOVER-REQUEST-ACK PDU, the SGSN shall stop timer T13, end the PS Handover Request procedure and start timer T14 for supervision of the PS Handover Complete procedure.

The target BSS may choose to terminate the PS Handover Request procedure by sending a PS-HANDOVER-REQUEST-NACK PDU to the SGSN due to any of the following reasons:

-
A BSS Context could not be allocated for the MS;
-
The QoS characteristics could not be accepted for any of the PFCs in the PFCs To Be Set-up List IE of the PS-HANDOVER-REQUEST PDU;

-
No uplink TBF could be allocated for the MS in the BVCI.
When the target BSS decides to terminate the PS Handover Request procedure by sending a PS-HANDOVER-REQUEST-NACK PDU to the SGSN, the Cause IE should be set to an appropriate value (e.g. “PFC create failure”, “Cell traffic congestion”, “Equipment failure” or “O&M intervention”).
In the case of an attempted DTM Handover when no packet resources are allocated, the target BSS may continue with the corresponding Handover Resource Allocation procedure, allocating only a dedicated resource (see 3GPP TS 48.008).
8a.5.1
Abnormal conditions

If there is no response from the target BSS to the PS-HANDOVER-REQUEST PDU before timer T13 expires, the SGSN shall initiate the Delete BSS PFC procedure for each of the PFCs in the PFCs to be Set-up List IE for the corresponding MS.
If the timer T24 (see 3GPP TS 48.008) expires and the target BSS has received a PS-HANDOVER-REQUEST PDU (i.e. no corresponding BSSMAP HANDOVER REQUEST message has been received) the target BSS shall terminate the PS Handover Request procedure by sending a PS-HANDOVER-REQUEST-NACK PDU to the SGSN with cause "DTM Handover - T24 expiry".
If a PS-HANDOVER-REQUEST PDU is received which contains a CS Indication IE which corresponds to a DTM Handover attempt which was previously terminated for this MS, then the BSS shall terminate the PS Handover Request procedure by sending a PS-HANDOVER-REQUEST-NACK PDU to the SGSN with cause "DTM Handover - Invalid CS Indication IE". Any ongoing Handover Resource Allocation procedure (see 3GPP TS 48.008) for this mobile shall not be aborted in this case. 
NOTE:
Other failure cases related to the expiry of the A interface timer T24 are described in 3GPP TS 48.008).
If timer T14 expires before the SGSN receives a PS-HANDOVER-COMPLETE PDU, it shall initiate the Delete BSS PFC procedure towards the target BSS to release the resources allocated for all PFCs allocated for the MS.

8a.6
PS Handover Complete procedure

The target BSS shall initiate the PS Handover Complete procedure:

· in the case of PS Handover, on reception of the first correct RLC data block (sent in normal burst format as defined in 3GPP TS 44.060) from the MS in the target Cell;

· in the case of DTM Handover, on receipt of a (RR) HANDOVER COMPLETE message on the main DCCH in the target cell (see 3GPP TS 44.018)
The target BSS shall send a PS-HANDOVER-COMPLETE PDU to the SGSN. 

From this point in time, the target BSS shall be prepared to receive uplink LLC PDUs from the corresponding MS on the allocated resources. Uplink LLC PDUs shall be sent from the target BSS to the SGSN with the TLLI received through the PS Handover BSS PFC Request procedure.

At reception of the PS-HANDOVER-COMPLETE PDU, the SGSN shall stop timer T14 (if running).
8a.6.1
Abnormal conditions

If the SGSN does not receive a PS-HANDOVER-COMPLETE PDU before timer T14 expires, it shall initiate the Delete BSS PFC procedure towards the target BSS to release the resources allocated for the MS.

If a PS-HANDOVER-COMPLETE PDU refers to an MS which is unknown in the SGSN, it shall be ignored.
8a.7
PS Handover Cancel procedure

The source BSS may at any time, up to the time when the PS HANDOVER COMMAND or DTM HANDOVER COMMAND message is sent to the MS (as defined in 3GPP TS 44.060), initiate the PS Handover Cancel procedure. The reasons for cancellation could e.g. be “T12 expiry”, “MS back on old channel” or “Not all requested PFCs created”.

The source BSS shall initiate the PS Handover Cancel procedure if the cell change attempt fails and the MS returns to the old cell and sends either a PACKET CELL CHANGE FAILURE message as specified in 3GPP TS 44.060 (for PS Handover) or a HANDOVER FAILURE message as specified in 3GPP TS 44.018 (for DTM Handover) using the old radio resources. 
In the case of DTM Handover, the source BSS shall initiate the PS Handover Cancel procedure in the following additional cases defined in the list of Abnormal Cases for the Handover Required Indication procedure (see 3GPP TS 48.008):
· a) Timer T23 expires and the source BSS has received a PS-HANDOVER-REQUIRED-ACK PDU from the SGSN 

· b) The source BSS receives a PS-HANDOVER-REQUIRED-ACK PDU and a HANDOVER REQUIRED REJECT message.

The cause value in the PS-HANDOVER-CANCEL PDU shall be set to:

· in case a) above, "DTM Handover - T23 expiry";

· in case b) above, "DTM Handover - MSC error".
When the source BSS decides to cancel an ongoing PS handover or DTM Handover, it shall initiate the PS Handover Cancel procedure by sending a PS-HANDOVER-CANCEL PDU to the SGSN. The source BSS shall regard all procedures related to PS handover or DTM Handover for the given MS as terminated after having sent the PS-HANDOVER-CANCEL PDU to the SGSN.

Upon reception of a PS-HANDOVER-CANCEL PDU, (in the case of Inter-SGSN PS handover or Inter-SGSN DTM handover) the SGSN shall initiate a Forward Relocation Cancel procedure according to 3GPP TS 29.060.

Upon reception of a PS-HANDOVER-CANCEL PDU, (in the case of Intra-SGSN PS handover or Intra-SGSN DTM handover) the SGSN shall initiate the Delete BSS PFC procedure towards the target BSS to release the resource allocated for the MS.

8a.7.1
Abnormal conditions

If a PS-HANDOVER-CANCEL PDU refers to an MS which is unknown in the SGSN, it shall be ignored.
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11
General information elements coding

The figures and text in this sub-clause describe the Information Elements contents.

11.1
General structure of the information elements

Refer to General Structure Of The Information Elements/3GPP TS 48.016.

11.2
Information element description

Refer to Information Element Description/3GPP TS 48.016.

11.3
Information Element Identifier (IEI)

An Information Element Identifier (IEI) is identified by the same coding in all BSSGP PDUs.

Table 11.3: IEI types

	IEI coding
(hexadecimal)
	IEI Types

	x00
	Alignment Octets

	x01
	Bmax default MS

	x02
	BSS Area Indication

	x03
	Bucket Leak Rate

	x04
	BVCI

	x05
	BVC Bucket Size

	x06
	BVC Measurement

	x07
	Cause

	x08
	Cell Identifier

	x09
	Channel needed

	x0a
	DRX Parameters

	x0b
	eMLPP-Priority

	x0c
	Flush Action

	x0d
	IMSI

	x0e
	LLC-PDU

	x0f
	LLC Frames Discarded

	x10
	Location Area

	x11
	Mobile Id

	x12
	MS Bucket Size

	x13
	MS Radio Access Capability

	x14
	OMC Id

	x15
	PDU In Error

	x16
	PDU Lifetime

	x17
	Priority

	x18
	QoS Profile

	x19
	Radio Cause

	x1a
	RA-Cap-UPD-Cause

	x1b
	Routeing Area

	x1c
	R_default_MS

	x1d
	Suspend Reference Number

	x1e
	Tag

	x1f
	TLLI

	x20
	TMSI

	x21
	Trace Reference

	x22
	Trace Type

	x23
	TransactionId

	x24
	Trigger Id

	x25
	Number of octets affected

	x26
	LSA Identifier List

	x27
	LSA Information

	x28
	Packet Flow Identifier

	x29
	Packet Flow Timer

	x3a
	Aggregate BSS QoS Profile (ABQP)

	x3b
	Feature Bitmap

	x3c
	Bucket_Full Ratio

	x3d
	Service UTRAN CCO (Cell Change Order)

	x3e
	NSEI

	x3f
	RRLP APDU

	x40
	LCS QoS

	x41
	LCS Client Type

	x42
	Requested GPS Assistance Data

	x43
	Location Type

	x44
	Location Estimate

	x45
	Positioning Data

	x46
	Deciphering Keys

	x47
	LCS Priority

	x48
	LCS Cause

	x49
	LCS Capability

	x4a
	RRLP Flags

	x4b
	RIM Application Identity 

	x4c
	RIM Sequence number

	x4d
	RAN-INFORMATION-REQUEST Application Container

	x4e
	RAN-INFORMATION Application Container

	x4f
	RIM PDU Indications

	x50
	This value is reserved for future use and shall be treated by the recipient as an unknown IEI

	x51
	This value should not be used, as it has been used in earlier versions of this protocol.

	x52
	PFC flow control parameters

	x53
	Global CN-Id

	x54
	RIM Routing Information

	x55
	RIM Protocol Version Number

	x56
	Application Error Container

	x57
	RAN-INFORMATION-REQUEST RIM Container

	x58
	RAN-INFORMATION RIM Container

	x59
	RAN-INFORMATION-APPLICATION-ERROR RIM Container

	x5a
	RAN-INFORMATION-ACK RIM Container

	x5b
	RAN-INFORMATION-ERROR RIM Container

	x5c
	TMGI

	x5d
	MBMS Session Identity

	x5e
	MBMS Session Duration

	x5f
	MBMS Service Area Indentity List

	x60
	MBMS Response

	x61
	MBMS Routing Area List

	x62
	MBMS Session Information

	x63
	MBMS Stop Cause

	x64
	Source BSS to Target BSS Transparent Container

	x65
	Target BSS to Source BSS Transparent Container

	x66
	NAS container for PS Handover

	x67
	PFCs to be set-up list

	x68
	List of set-up PFCs

	x69
	Extended Feature Bitmap

	x6a
	Source RNC to Target RNC Transparent Container

	x6b
	Target RNC to Source RNC Transparent Container

	x6c
	RNC Identifier

	x6d
	Page Mode

	x6e
	Container ID

	x6f
	Global TFI

	x70
	IMEI

	x71
	Time to MBMS Data Transfer

	x72
	MBMS Session Repetition Number

	x73
	Inter RAT Handover Info

	x74
	PS Handover Command

	X75
	Velocity Data

	x78
	DTM Handover Command

	x79
	CS Indication
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11.3.8
Cause

The Cause information element indicates the reason for an exception condition. The element coding is:

Table 11.3.8.a: Cause IE

	
	8
	7
	6
	5
	4
	3
	2
	1

	octet 1
	IEI

	octet 2, 2a
	Length Indicator

	octet 3
	Cause value


Table 11.3.8.b: Cause coding

	Cause value
Hexadecimal
	Semantics of coding

	
	All values not listed below shall be treated as "protocol error - unspecified"

	x00
	Processor overload

	x01
	Equipment failure

	x02
	Transit network service failure

	x03
	Network service transmission capacity modified from zero kbps to greater than zero kbps

	x04
	Unknown MS

	x05
	BVCI unknown

	x06
	cell traffic congestion

	x07
	SGSN congestion

	x08
	O & M intervention

	x09
	BVCI-blocked

	x0a
	PFC create failure

	x0b
	PFC preempted

	x0c
	ABQP no more supported

	x20
	Semantically incorrect PDU

	x21
	Invalid mandatory information

	x22
	Missing mandatory IE

	x23
	Missing conditional IE

	x24
	Unexpected conditional IE

	x25
	Conditional IE error

	x26
	PDU not compatible with the protocol state

	x27
	Protocol error – unspecified

	x28
	PDU not compatible with the feature set

	x29
	Requested Information not available

	x2a
	Unknown Destination address

	x2b
	Unknown RIM Application Identity

	x2c
	Invalid Container Unit Information 

	x2d
	PFC queuing

	x2e
	PFC created successfully

	x2f
	T12 expiry

	x30
	MS under PS Handover treatment

	x31
	Uplink quality

	x32
	Uplink strength

	x33
	Downlink quality

	x34
	Downlink strength

	x35
	Distance

	x36
	Better cell

	x37
	Traffic

	x38
	O&M intervention

	x39
	MS back on old channel

	x3a
	T13 expiry

	x3b
	T14 expiry

	x3c
	Not all requested PFCs created

	x3d
	DTM Handover - CS cause

	x3e
	DTM Handover - T24 expiry

	x3f
	DTM Handover - Invalid CS Indication IE

	x40
	DTM Handover - T23 expiry

	x41
	DTM Handover - MSC Error
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11.3.79
Source BSS to Target BSS Transparent Container

This information element contains the information needed in the Target BSS to execute a PS Handover.

The element coding is:

Table 11.3.79.a: Source BSS to Target BSS Transparent Container coding

	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2, 2a
	Length Indicator

	Octet 3-?
	Source BSS to Target BSS Transparent Container Contents coded as defined in table 11.3.79.b


Table 11.3.79.b: Source BSS to Target BSS Transparent Container Contents

	Information Elements
	Type / Reference
	Presence
	Format
	Length

	MS Radio Access Capability
	MS Radio Access Capability/11.3.22
	M
	TLV
	7-?

	Inter RAT Handover Info
	Inter RAT Handover Info/11.3.94
	O (note 1)
	TLV
	3-?

	Page Mode
	Page Mode/11.3.88
	O (note 2, note 3)
	TLV
	1

	Container ID
	Container ID/11.3.89
	O (note 2)
	TLV
	1

	Global TFI
	Global TFI/11.3.90
	O (note 2, note 3)
	TLV
	1

	CS Indication
	CS Indication/11.3.98
	O (note 3)
	TLV
	3

	NOTE1:     This information element shall be present if available in the source BSS.

NOTE2:
This information element shall be present in case of PS Handover from A/Gb mode.
NOTE3: 
This information element shall be present in case of DTM Handover from A/Gb mode.


11.3.80
Target BSS to Source BSS Transparent Container

This information element contains the information needed in the Source BSS to execute a PS Handover.

The element coding is:
Table 11.3.80.a: Target BSS to Source BSS Transparent Container coding

	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2 2a
	Length Indicator

	Octet 3-?
	Target BSS to Source BSS Transparent Container Contents coded as defined in table 11.3.80.b 


Table 11.3.80.b: Target BSS to Source BSS Transparent Container Contents

	Information Elements
	Type / Reference
	Presence
	Format
	Length

	PS Handover Command
	PS Handover Command/11.3.95
	O (Note)
	TLV
	4-?

	DTM Handover Command
	DTM Handover Command/11.3.97
	O (Note)
	TLV
	22-?

	NOTE:  Only one of these information elements shall be included.
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11.3.97
DTM Handover Command

This information element contains the radio interface message to be sent to the mobile station.

The element coding is:

Table 11.3.97: DTM Handover Command coding

	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2, 2a
	Length Indicator

	Octet 3-?
	Rest of element coded as a complete DTM Handover Command radio interface message as defined in 3GPP TS 44.060 (carrying the DTM Handover to A/Gb Mode Payload)


11.3.98
CS Indication

This information element indicates to the target BSS that this PS Handover is part of a DTM Handover Procedure.

The element coding is:

Table 11.3.98: CS Indication coding

	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2, 2a
	Length Indicator

	Octet 3
	CS Indication Contents


CS Indication Contents: This identifies a particular handover attempt for this MS. This shall be identical to the PS Indication Contents value in the corresponding PS Indication IE included in the Old BSS to New BSS Information IE (see 3GPP TS 48.008).  The choice of the value of this field is implementation specific, with the requirement that consecutive handover attempts for the same mobile station shall not have the same CS Indication Contents value. 
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