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	Reason for change:
(

	Currently it is not clearly specified how the network should behave immediately after sending a PS Handover Command to the MS.  The current specification is very vague, and allows for the possibility for the network to release TBFs.  However, these conditions are based on MS-based timers T3180, T3190, etc. (which the network may not know the value of).

Currently it is specified that TBF timers in the MS continue to run, and that if they expire, the TBFs in the old cell are considered to be released.  However, the MS may restart these timers on detection of the USF, but subsequently fail to receive a PACKET PHYSICAL INFO message in the new cell.  The detection of the USF will trigger re-starting of some of these timers, making them unsuitable for determination of whether the TBFs in the source cell are still ongoing.

Currently it may be required for the mobile to initiate a (P)RACH access in order to reserve resources simply to send a PACKET CELL CHANGE FAILURE message; however, this would lead to significant service interruption.

With the agreement to include a mobile timer to guard against the lack of USF in the target cell, the maximum time for the mobile to detect that the PS Handover has failed can be calculated.

It is therefore reasonable that the source BSS maintain the ongoing TBFs and allocate opportunities for the mobile to send an uplink message (inc. PCCF) until it can be certain that the handover has succeeded (or the mobile has moved out of coverage of the source cell and cannot send a PCCF).

Furthermore, it is currently not required that the PS Handover Command be acknowledged.  In the case that the PS Handover Command is not received correctly by the MS, and no acknowledgement was required by the network, the mobile may continue to send user data; this is another failure case for PS Handover, which is not currently considered in the specification.

Finally, it is currently not specified how the source BSS should behave in the case of a 'missing' MS; that is, when the MS does not send a PCCF (or any other message) in the source cell, and is not detected in the target cell.

	
	

	Summary of change:
(

	A network timer is defined which is started when the PS Handover Command is sent (or on receipt of the acknowledgement if polled).  While this timer is running, the network shall continue to schedule uplink transmission opportunities for the MS (although PFC QoS requirements need not be met). 

In a PS Handover failure case, the MS can use one of these uplink transmission opportunities to send a PCCF, without requiring (P)RACH access.

In normal cases, the timer will either expire or will be stopped after all PFCs have been deleted by the SGSN.  If the timer has expired, the source BSS can infer that the handover was successful, or that the mobile is out of range of the current cell and unable to send a PCCF.

It is specified that the network shall not release any TBFs in the old cell while this timer is running (this also simplifies the MS behaviour, see below).

Since it is certain that the MS will not return to the source cell once the timer has expired, it is specified that the source BSS initiate the release of the resources in the source cell by sending a DELETE-BSS-PFC-CONTEXT-REQUEST message to the SGSN.

Mobile behaviour is significantly simplified ((P)RACH access is never required to send PCCF).  All TBF timers are suspended during PS Handover (since now, in the old cell, the TBFs will not be released until after it is certain that the MS will not return to the old cell).

Additional failure case where MS sends user data is added.

	
	

	Consequences if 
(

not approved:
	Ambiguity of how the source BSS should behave once it has sent the PS Handover Command to the network.

The MS may have to initiate a (P)RACH access in order just to inform the network that the handover has failed.

Failure case where the MS continues to send user data is missing.

Resources in the source cell are not released if the MS goes missing i.e. does not make contact either in the source or target cells.
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	Other comments:
(

	Note that the proposed changes do not affect DTM Handover.  In this case, T8 performs exactly the same function as T3189.
It is proposed to use the DELETE-BSS-PFC-REQ procedure, rather than the PS HANDOVER CANCEL procedure, for three reasons:

a) This prevents the possibility that target cell resources are released when the mobile is about to (or already has) completed access in the target cell

b) This simplifies behaviour of the SGSN, which would otherwise have to distinguish between 

· a cancellation sent before the PS HANDOVER COMMAND was sent to the mobile (in which case target cell resources are released, but the connection to the source cell is maintained); and

· a cancellation due to the 'missing MS' problem, when connections in the current cell should be released.

c) In order to ensure that the target cell resources will not be released preventing a successful MS access, the time before a PS Handover Cancel procedure would have to be much higher than the time waited in the case of a DELETE-BSS-PFC-REQ procedure. The latter can be initiated as soon as it is certain that the MS will not return to the source cell (= T3216 + T3218 = 2seconds), while the former has to allow for (implementation/traffic/load-dependent) network delays delaying the receipt of the positive acknowledgement at the source BSS that the MS has successfully accessed the target cell.  It is preferable that the time is as short as possible, in order to allow the air interface resources to be released and re-used.


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.

The source BSS shall start timer T3189:

· on sending the final segment of the PS HANDOVER COMMAND to the mobile station, if the network does not request acknowledgement of receipt of that segment (i.e. does not include in any segment a valid RRBP field requiring the mobile station to send a PACKET CONTROL ACKNOWLEDGEMENT message), or

· on receipt of a PACKET CONTROL ACKNOWLEDGEMENT message indicating that the mobile station has received the final segment of the PS HANDOVER COMMAND message.
While timer T3189 is running, the source BSS shall schedule frequent opportunities for the mobile station to transmit an RLC/MAC control message, either by means of an existing uplink TBF, or by means of polling using an existing downlink TBF. The BSS may allocate fewer transmission opportunities while timer T3189 is running than would be required according to the QoS requirements of the ongoing PFCs. No TBFs which were ongoing when T3189 was started shall be released while T3189 is running except on receipt of a DELETE-BSS-PFC PDU from the SGSN.
The source BSS shall stop timer T3189 when a DELETE-BSS-PFC PDU has been received from the SGSN for all of the ongoing PFCs for that mobile station.
For both the normal and optimized cases of PS Handover, if T3189 expires, the source BSS shall send a DELETE-BSS-PFC-REQ PDU to the SGSN (see 3GPP TS 48.018) for each ongoing PFC.
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 field, i.e. non-synchronized, synchronized or pre-synchronized PS handover. 

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.

Depending on the type of handover the target BSS shall proceed as follows: 

-
In case of a synchronized or pre-synchronized PS handover the target BSS shall enable the reception of RLC data blocks on all uplink TBFs allocated by the PS HANDOVER COMMAND message.

-
In case of a non-synchronized PS handover 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.

The target BSS considers the PS handover procedure to be successfully completed upon receiving the first correct uplink RLC block on any of the uplink TBFs allocated to the mobile station in the PS HANDOVER COMMAND message.
In the case of optimized PS Handover, the BSS shall stop timer T3189 when the PS Handover procedure is complete.
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.

[next change]

8.10.4
PS Handover at the mobile station side

8.10.4.1
A/Gb to A/Gb PS Handover

Upon reception of the PS HANDOVER COMMAND message for PS handover from A/Gb mode to A/Gb mode, the mobile station shall proceed as follows:
-
If an RLC/MAC control block containing a part of the PS HANDOVER COMMAND message contains a valid RRBP field or a polling response is outstanding 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 or to signal a failure of the PS handover procedure.

-
The mobile station shall suspend the uplink transmission of user plane data.

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

-
All timers related to the RLC contexts in the old cell shall be suspended.


-
The mobile station shall start timer T3218, move to the new cell and perform the physical channel establishment as described in sub-clause 8.10.4.4.
-
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 forward the corresponding user data to upper layers if the PS HANDOVER COMMAND message did not include the NAS Container for PS Handover IE. Otherwise, the mobile station may either discard the received RLC data blocks or buffer them until the successful completion of the PS handover procedure at which point the corresponding user data shall be deciphered by the upper layers based on information contained within the NAS Container for PS Handover IE.

-
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 case of a non-synchronized PS handover (see sub-clause 8.10.4.4.3). .

-
Upon detecting the first USF for any uplink TBF assigned to the MS in the new cell in case of a synchronized and pre-synchronized PS handover (see subclause 8.10.4.4.1 and 8.10.4.4.2).

-
If the mobile station is waiting for the 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 was included in the PS HANDOVER COMMAND message it shall be sent to upper layers.

-
If the PS HANDOVER COMMAND indicates RLC reset the mobile station shall initialize new RLC entities to support the allocated TBFs. Otherwise, the TBFs allocated in the new cell shall be supported using the same RLC entities used to support the TBFs in the old cell corresponding to the same PFCs (i.e. the RLC state machines are maintained across PS handover).

-
The mobile station shall resume the uplink transmission of user plane data.

-
The mobile station shall trigger a cell update or other GMM specific procedures, as appropriate according to the GMM requirements (see 3GPP TS 24.008).


[next change]

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 the PS handover to A/Gb mode to have failed if the PS HANDOVER COMMAND message:

-
contains an invalid Frequency Parameters information element; or

-
contains specifying frequencies that are not all in one frequency band; or

-
contains a Frequency Parameters information element specifying a frequency that is in a frequency band not supported by the mobile station; or

-
does not properly specify an uplink or downlink PDCH or violates the mobile station's multislot capabilities; or

-
provides more downlink TBFs than the mobile station currently has been allocated or provides one or more downlink TBFs with PFIs that are different from those currently allocated; or

-
provides more uplink TBFs than the mobile station currently has been allocated or provides one or more uplink TBFs with PFIs that are different from those currently allocated except when there are no ongoing uplink TBFs in which case a single uplink TBF with a PFI that indicates signalling shall be allocated; or

-
does not provide resources for at least one uplink TBF in the new cell; or
-
contains any other failure.

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

-
In the synchronized cell case (see sub-clause 8.10.4.4.1), if the timing advance with the new cell calculated by the mobile station is out of range, i.e. is bigger than the maximum timing advance that can be coded as specified in 3GPP TS 44.004, and if the new cell does not accept out of range timing advance as indicated in the PS HANDOVER COMMAND message.

-
If it has not stored a valid minimum set of the following of PSI or SI messages (provided via PACKET NEIGHBOUR CELL DATA messages, see sub-clause 8.8.1) required for mobile station to operate in the new cell: PSI1, a consistent set of PSI2 messages and PSI14 (if PBCCH allocated in the new cell) or SI3, SI1 (if present in the new cell) and SI13 messages (if PBCCH not allocated in the new cell).

-
Timer T3218 expires while in the new cell.
-
Timer T3216 expires while 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 T3218 expired it shall return to the cell on which the PS HANDOVER COMMAND message was received.

-
If timer T3216 expired it shall return to the cell on which the PS HANDOVER COMMAND message was received.
-
Send a Packet Cell Change Failure message (with the cause code set to PS Handover failure). The message shall be sent on PACCH. .
-
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.  Timers T3180 (uplink TBFs) and T3190 (downlink TBFs) shall be re-started. 

-
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).

NEXT MODIFIED SECTION

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. 

-

The source BSS receives a PACKET CELL CHANGE FAILURE message from the mobile station in the old cell.
-
The source BSS receives any other RLC block from the mobile station while timer T3189 is running.
For normal PS Handover the source BSS shall then indicate the PS handover failure to the SGSN.

If the PS handover procedure is terminated after timer T3189 is started, the (source) BSS shall stop timer T3189 and resume all uplink and downlink TBFs that were ongoing in the old cell when timer T3189 was started. 

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).

NEXT MODIFIED SECTION
13.2
Timers on the network side

For each timer, it is shown whether one timer instance is needed per MS, per TBF/MBMS radio bearer, per MS_ID or per RLC/MAC control message.

Table 13.2.1: Specification of timers used in GPRS on the Network side

	timer
	started
	stopped
	action at expiry
	typical value

	T3169 (per TBF)
	If counter N3101 = N3101_MAX, or if counter N3103 = N3103_MAX an instance of T3169 is started for this TBF


	None
	The network releases USF and TFI resources.
	5 s

	T3189 (per MS)
	On sending of PS Handover Command (or receipt of Packet Control Acknowledgement, if PS Handover Command is acknowledged)
	Receipt of any radio blocks from the MS, including Packet Cell Change Failure message, or completion of Delete PFC procedure for all TBFs.
	All PS resources (including TFIs) may be released
	3 s (Greater than T3216 + T3218)

	T3191 (per TBF)

(per MBMS radio bearer)
	When the last RLC data block is sent with the FBI bit set to '1' an instance of T3191 is started for this TBF

When the PACKET TBF RELEASE message is sent
	When the final PACKET DOWNLINK ACK/NACK or PACKET CONTROL ACKNOWLEDGEMENT is received

Restarted at the transmission of an RLC data block with the FBI bit set to '1'.

Restarted at the transmission of a further PACKET TBF RELEASE message
	The network releases TFI resource.

The network releases all the TFIs related to the MBMS radio bearer
	5 s

	T3193 (per TBF)
	When the final PACKET DOWNLINK ACK/NACK or PACKET CONTROL ACKNOWLEDGEMENT is received an instance of T3193 is started for this TBF
	Stopped when the network establishes a new downlink TBF using the same TFI value. 

Restarted at the reception of the final PACKET DOWNLINK ACK/NACK or PACKET CONTROL ACKNOWLEDGEMENT.
	The network releases TFI resource
	Greater than T3192

	T3195 (per TBF)

(per MS_ID on an MBMS radio bearer)
	If counter N3105 = N3105_MAX an instance of T3195 is started for this TBF

If counter N3105 = N3105_MBMS_MAX an instance of T3195 is started


	None
	The network may reuse the TFI resources.

The network may reuse the MS_ID on the corresponding MBMS radio bearer.  
	5 s



	T3197
	When PACKET CS RELEASE INDICATION message is transmitted.
	On receipt of PACKET SI STATUS or PACKET PSI STATUS message indicating that the mobile station has received system information to maintain its radio resources after the release of the RR connection.
	The network shall send CHANNEL RELEASE message (specified in 3GPP TS 44.018) to the mobile station.
	2 s

	T3199

(per MS_ID on an MBMS radio bearer)
	If counter N3109 = N3109_MAX an instance of T3199 is started for this MS_ID.

At the point in time denoted by the Current MS_ID Expiry Time while no PACKET CONTROL ACKNOWLEDGEMENT message has been received, an instance of T3199 is started for this MS_ID.
	None
	The network releases the MS_ID on the corresponding MBMS radio bearer.
	5 s


T3169:
Wait for Reuse of USF and TFI after the mobile station uplink assignment for this TBF is invalid

This timer is used on the network side to define when the current uplink assignment for this TBF is surely invalid on the mobile station side so that the assigned USF(s) and TFI can be reused on the uplink. During that period the corresponding USF(s) is not broadcast. 


Its value is network dependent. The value of T3169 should be greater than T3180, T3182 and (for exclusive allocation) T3184.

T3189:
Maintain uplink transmission opportunities during PS Handover procedure and detect missing MS.


This timer is used on the network side to ensure that there are uplink scheduling opportunities for the mobile station to send a PACKET CELL CHANGE FAILURE message in the case that the PS Handover procedure has failed or the MS did not receive the PS Handover Command message.

Its value is network dependent. The value of T3189 should be greater than the sum of T3218, T3216 and the time taken by the MS to re-tune to the source cell and transmit a PACKET CELL CHANGE FAILURE message.
T3191:
Wait for reuse of TFI after sending of the last RLC Data Block on this TBF. Wait for reuse of TFI(s) after sending the PACKET TBF RELEASE for an MBMS radio bearer.

This timer is used on the network side to define when the current assignment for this TBF/MBMS is surely invalid on the mobile station side so that the TFI(s) can be reused.


Its value is network dependent.

T3193:
Wait for reuse of TFI after reception of the final PACKET DOWNLINK ACK/NACK from the mobile station for this TBF.

This timer is used on the network side to define when timer T3192 on the mobile station side has surely expired so that the TFI can be reused.

Its value is network dependent.

T3195:
Wait for reuse of TFI when there is no response from the MS (radio failure or cell change) for this TBF/MBMS radio bearer.

This timer is used on the network side to define when the current assignment for this TBF/MS_ID on an MBMS radio bearer is surely invalid on the mobile station side so that the TFI can be reused.


Its value is network dependent.

T3197:
Wait for the indication from the mobile station that it has received needed system information messages.

This timer is used on the network side to delay the release of RR connection release in order to maintain radio resources before the mobile station has indicated the receipt of system information messages specified in sub-clause 5.5.1.2 or 5.5.1.3.

T3199:
Wait for reuse of MS_ID on an MBMS radio bearer.

This timer is used on the network side to define for a given MBMS radio bearer when a(n) (re)assigned MS_ID is surely invalid on the mobile station side so that this MS_ID can be reused. During that period the corresponding MS_ID is not used.


Its value is network dependent.
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