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=== FIRST MODIFIED SECTION ====
4.2.2
PS Handover preparation phase

The PS handover preparation phase consists of the following consecutive steps:

· the decision by the source BSS to request a PS handover for an MS with one or more PFCs subject to handover:
-
the request from the source BSS to the old SGSN for the PS handover;
-
if the target BSS is not connected to the same SGSN the request from the old SGSN to the new SGSN to reserve resources;
· the reservation of resources in the target network nodes prior to ordering the MS to move to the target cell. This involves:

-
in case of Inter SGSN handover, the new SGSN reserving SNDCP/LLC resources and establishing Packet Flow Contexts;
-
in case of RA change the SGSN (which belongs to the RA) allocates a new P-TMSI and derives a new Local TLLI from this P-TMSI;
-
the target BSS reserving/allocating radio resources and Packet Flow Contexts in the target cell.

When handover has to be performed for an MS with multiple active PFCs, the SGSN requests the BSS to create one or more PFCs.

The target BSS may or may not establish radio resources for the created PFCs. If no radio resources at all are established the handover shall be rejected (see Section 5.4.2).

If not all the PFCs can be created successfully the target BSS indicates this to the new SGSN, which  then informs the old SGSN/source BSS on the accepted and failed BSS PFCs.
PFCs with no radio resources reserved will be re-established upon arrival in the target cell.
The source BSS may indicate to the target BSS those PFCs which it considers critical for the handover to succeed.  If the target BSS cannot or chooses not to allocate resources for all such critical PFCs, the handover shall be rejected (see sub-clause 5.4.2).
=== NEXT MODIFIED SECTION ====
4.3.7
Overview of PS Handover Signalling Messages

The signalling messages used during PS handover are divided into three groups depending on the utilized interface:

· PS handover signalling messages on the Um interface are RLC/MAC signalling blocks.
· PS handover signalling messages on the Gb interface are BSSGP signalling messages sent by the PFM entity.
· PS handover signalling messages on the Gn interface are GTP signalling messages.

4.3.7.1
PS handover signalling messages on the Um interface

The signalling messages used on the Um interface are:
· PS Handover Command (BSS -> MS).
· Packet Control Acknowledgement (MS -> BSS).
· PS Handover Access - Access Bursts (MS -> BSS).

· Packet Physical Information (BSS->MS).
4.3.7.2
PS handover signalling messages on the Gb interface

The Gb interface signalling messages are new signalling messages carried by the BSSGP. These signalling messages are to be defined in 3GPP TS 48.018 [10].

The signalling messages used on the Gb interface are:

· PS Handover Required (BSS->CN):

-
This message is sent from the BSS controlling the source cell to the SGSN to indicate that for a given MS which already has radio resource(s) assigned, a PS handover is required.

· PS Handover Request (CN->BSS):
-
This message is sent from the SGSN to the BSS controlling  the target cell to request this BSS  to reserve resources for the MS subject to PS Handover.

· PS Handover Request Acknowledge (BSS->CN):
-
This message is sent from the  BSS controlling the target cell to the SGSN to report the outcome of the resource allocation for the requested BSS PFCs. This message indicates to the SGSN the successful resource allocation and the failure for one or more requested BSS PFCs.

· PS Handover Request Negative Acknowledge (BSS -> CN):

-
This message is sent from the BSS controlling the target cell to the SGSN to report the failure of the resource allocation for all the requested critical BSS PFCs or, if no critical indication is given by the source BSS, for all the requested BSS PFCs.

· PS Handover Complete (BSS->CN):
-
This message is sent from the  BSS controlling the target cell to the SGSN to notify the MS of a successful access on the target cell.

· PS Handover Required Acknowledge (CN->BSS):
-
This message is sent from the SGSN to the BSS controlling the source cell to indicate that the MS can switch to the target cell.

· PS Handover Cancel (BSS->CN):
-
This message is sent from the BSS controlling the source cell to the SGSN to inform the SGSN to cancel an ongoing handover.

· PS Handover Required Negative Acknowledge (CN->BSS):
-
This message is sent from the SGSN to the BSS controlling the source cell to inform unsuccessful resource allocation or other PS handover failure in the target cell.

=== NEXT MODIFIED SECTION ====
5
Signalling procedures

The signalling procedures will be updated once the Um signalling messages has been agreed.
5.1
GERAN (A/Gb mode) ( GERAN (A/Gb mode) handover

5.1.1
Intra Cell

Intra Cell PS Handover will be needed in cases when a new channel is selected in the same cell to be used by the MS. This is handled by the BSS internally and if there are no changes in the new channel there is no need for BSS to notify the SGSN about the change of channel.

BSS/SGSN signalling will be needed in case the new channel has limited resources and cannot support the same QoS, for the BSS PFC as the old channel.

For these purpose existing modification procedures on the Um and Gb interface are used, e.g. PACKET TIMESLOT RECONFIGURE (3GPP TS 44.060 [7]) on the air interface and MODIFY BSS PFC (3GPP TS 48.018 [10]) procedure on the Gb interface.

If the modification procedures fail BSS may cancel the intra cell PS handover procedure.

5.1.2
Intra BSS

5.1.2.1
General

This clause is further split into two clauses. The first describes an intra-BSS handover procedure based largely on the inter-BSS handover procedure. The second section describes an optional optimised intra-BSS handover procedure. When the source and target cells are within the same BSS the handover can be either executed by the BSS itself (optimised handover) or by involving the SGSN. In the latter case although handover is performed within one BSS the roles of source BSS and target BSS are the same as in Inter BSS Handover.

5.1.2.2
Intra BSS HO; Preparation phase
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Figure 4: PS Handover Preparation Phase; Intra-BSS case (GERAN A/Gb mode ( GERAN A/Gb mode)

1.
The BSS decides to initiate a PS handover. At this point both uplink and downlink user data is transmitted via the following: TBFs between the MS and BSS, BSSGP PFCs tunnel(s) between the BSS and SGSN, GTP tunnel(s) between the SGSN and GGSN.

2.
The BSS sends a PS Handover Required (TLLI, Cause, Source Cell Identifier, Target Cell Identifier, Source BSS to Target BSS Transparent Container (RN part)) message to the SGSN.
3.
The SGSN determines from the Target Cell Identifier the type of handover, i.e. intra-SGSN, inter-SGSN or inter-RAT/mode handover and whether the routing area has changed. In intra-BSS PS Handover case with no change of routing area, the SGSN sends a PS Handover Request (TLLI, Cause, IMSI, Source Cell Identifier, Target Cell Identifier, PFCs To Be Set Up List, Source BSS to Target BSS Transparent Container (RN part)) message to the BSS. In intra-BSS PS Handover case when routing area changes the SGSN allocates a new P-TMSI for this MS and derives a local TLLI from this P-TMSI prior to the sending of the PS Handover Request message. The SGSN shall not request resources for PFCs associated with PDP contexts with a maximum bit rate for uplink and downlink of 0 kbit/s.
NOTE:
The BSS PFCs required to be set up are downloaded to the target BSS from the SGSN, i.e. all information required for PFC creation.
4.
Based upon the ABQP for each PFC and/or an indication of those resources considered critical by the source BSS, the target BSS makes a decision about which PFCs to assign radio resources. The algorithm by which the BSS decides which PFCs that need resources is implementation specific. Due to resource limitations not all downloaded PFCs will necessarily receive resource allocation. The BSS allocates TBFs for each PFC that can be accommodated, unless the source BSS has indicated that one or more PFCs are critical for this handover, and the target BSS does not or cannot allocate resources for these PFCs – in this case then no resources are allocated.


After allocating radio resources the target BSS shall prepare the Target BSS to Source BSS Transparent Container for the set up BSS PFCs.

5.
The BSS shall send the PS Handover Request Acknowledge (TLLI, PFCs Set Up/Failed to Set Up, Target BSS to Source BSS Transparent Container (PS Handover Command with RN part)) message to the SGSN. Upon sending the PS Handover Request Acknowledge message the BSS shall be prepared to receive downlink LLC PDUs directed to the new cell and associated with the accepted PFCs.


When the SGSN receives the PS Handover Request Acknowledge message and it decides to proceed with the handover, the preparation phase is finished and the execution phase will follow.
=== NEXT MODIFIED SECTION ====
5.1.3
Intra SGSN

5.1.3.1
Intra SGSN/Inter BSS HO, Preparation phase
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Figure 7: PS Handover Preparation Phase; Intra-SGSN/Inter-BSS case

(GERAN A/Gb mode ( GERAN A/Gb mode)

1.
The source BSS decides to initiate a PS handover. At this point both uplink and downlink user data is transmitted via the following: TBFs between MS and source BSS, BSSGP PFCs tunnel(s) between the source BSS and SGSN, GTP tunnel(s) between the SGSN and GGSN.

2.
The source BSS sends a PS Handover Required (TLLI, Cause, Source Cell Identifier, Target Cell Identifier, Source BSS to Target BSS Transparent Container (RN part)) message to the SGSN.

3.
The SGSN determines from the Target Cell Identifier the type of handover, i.e. intra-SGSN, inter-SGSN or inter-RAT/mode handover and whether the routing area has changed. In case of Intra-SGSN PS handover with no change of routing area, the SGSN sends a PS Handover Request (TLLI, Cause, IMSI, Source Cell Identifier, Target Cell Identifier, PFCs To Be Set Up List, Source BSS to Target BSS Transparent Container (RN part)) message to the target BSS. In case of Intra-SGSN PS handover when the routing area changes, the SGSN shall assign a new P-TMSI for the MS and derive a local TLLI prior to the sending of the PS Handover Request message. The SGSN shall not request resources for PFCs associated with PDP contexts with a maximum bit rate for uplink and downlink of 0 kbit/s.

NOTE 1:
The BSS PFCs required to be set up are downloaded to the target BSS from the SGSN, i.e. all information required for PFC creation.

4.
Based upon the ABQP for each PFC and/or an indication of those resources considered critical by the source BSS, the target BSS makes a decision about which PFCs to assign radio resources. The algorithm by which the BSS decides which PFCs that need resources is implementation specific. Due to resource limitations not all downloaded PFCs will necessarily receive resource allocation. The target BSS allocates TBFs for each PFC that can be accommodated, unless the source BSS has indicated that one or more PFCs are critical for this handover, and the target BSS does not or cannot allocate resources for these PFCs – in this case then no resources are allocated.

After allocating radio resources the target BSS shall prepare the Target BSS to Source BSS Transparent Container for the set up BSS PFCs.

5.
The target BSS sends the PS Handover Request Acknowledge (TLLI, PFCs Set Up/Failed to Set Up, Target BSS to Source BSS Transparent Container (PS Handover Command with RN part)) message to the SGSN. Upon sending the PS Handover Request Acknowledge message the target BSS shall be prepared to receive downlink LLC PDUs from the SGSN for the accepted PFCs.

When the SGSN receives the PS Handover Request Acknowledge message and it decides to proceed with the handover, the preparation phase is finished and the execution phase will follow.
=== NEXT MODIFIED SECTION ====
5.1.4
Inter SGSN

5.1.4.1
Inter SGSN HO, Preparation phase
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Figure 9: PS Handover Preparation Phase; Inter-SGSN case (GERAN A/Gb mode ( GERAN A/Gb mode)

1.
The source BSS decides to initiate a PS handover. At this point both uplink and downlink user data is transmitted via the following: TBFs between MS and source BSS, BSSGP PFCs tunnel(s) between source BSS and old SGSN, GTP tunnel(s) between old SGSN and GGSN.

2.
The source BSS sends a PS Handover Required (Old TLLI, Cause, Source Cell Identifier, Target Cell Identifier, Source BSS to Target BSS Transparent Container (RN part)) message to the old SGSN.

3.
The old SGSN determines from the Target Cell Identifier that the type of handover is inter-SGSN. In case of inter-SGSN PS Handover, the old SGSN initiates the PS Handover resource allocation procedure by sending a Forward Relocation Request (IMSI, Cause, Source Cell Identifier, Target Cell Identifier, MM Context, PDP Contexts, Packet Flow ID, SNDCP XID parameters, LLC XID parameters, Tunnel Endpoint Identifier for the Control Plane, SGSN Address for the control plane, Source BSS to Target BSS Transparent Container (RN part) in the BSS container, PDP Context Prioritisation) message to the new SGSN. The old SGSN sends all active PDP contexts to the new SGSN indicating the PFIs and the XID parameters related to those PDP contexts. Each PDP context contains the GGSN Address for the User Plane and the Uplink TEID for Data (to this GGSN Address and Uplink TEID for Data the old SGSN and the new SGSN send uplink packets).

As part of the MM context the following security related information is included:

· Kc
Ciphering key for GPRS.

· CKSN
Ciphering Key Sequence Number of Kc.

· Used Cipher
Selected ciphering algorithm for GPRS (GEA).

· MS Network Capability
Includes ciphering algorithms supported by the MS.

The Ciphering key used by the old SGSN is reused by the new SGSN until a new authentication procedure is performed (see clause 5.1.4.2, bullet 13).

If the new SGSN does not support the indicated ciphering algorithm, the new SGSN has to select a new ciphering algorithm. This new algorithm will be sent transparently from the new SGSN to the MS. The IOV-UI parameter generated in the new SGSN and used as input to the ciphering procedure will also be transferred transparently from the new SGSN to the MS.

When the new SGSN receives the Forward Relocation Request message it extracts from the PDP Contexts the associated NSAPIs, SAPIs and PFIs to be used in the new SGSN. In case when the new SGSN does not support the same SAPI and PFI indicated by the old SGSN for a certain NSAPI, the new SGSN shall continue the PS handover procedure only for those NSAPIs for which it can support the same PFI and SAPI as the old SGSN and for which it can allocate resources. All PDP contexts for which no resources are allocated by the new SGSN or for which it cannot support the same SAPI and PFI (i.e. the corresponding NSAPIs are not addressed in the Forward Location Response message of the target SGSN), are maintained in the new SGSN and the related SAPIs and PFIs are kept. When this occurs the packet data transfer corresponding to PDP Contexts for which new SAPI and PFI values are needed are suspended. These PDP contexts may be modified or deactivated by the new SGSN via explicit SM procedures upon the completion of the routing area update (RAU) procedure. When the required PDP, MM, SNDCP and LLC contexts are established and the mapping between NSAPI, SAPI and PFI for each of these PDP Contexts is established, the corresponding packet data transfer can continue.

If for a given PDP Context the new SGSN does not receive a PFI from the old SGSN, it shall not request the target BSS to allocate TBF resources corresponding to that PDP Context. 

If none of the PDP Contexts forwarded from the old SGSN has a valid PFI allocated the new SGSN shall consider this as a failure case and the request for PS handover shall be rejected.
The old SGSN shall indicate the current XID parameter settings (i.e. those used at the old SGSN) to the new SGSN. If the new SGSN can accept all XID parameters as indicated by the old SGSN, the new SGSN shall create a NAS container for PS HO indicating 'Reset to the old XID parameters'.

NOTE 1:
'Reset to the old XID parameters' means that the LLC and SNDCP layer are reset, except for the LLC XID parameters and SNDCP XID parameters which are re-initialized to the latest negotiated values, and the negotiated compression entities which are re-initialized.

NOTE 2: The usage of the 'Reset to the old XID parameters' is FFS.

Otherwise the new SGSN shall create a NAS container for PS HO indicating Reset.

4. In case of Inter-SGSN PS handover, the new SGSN sends a PS Handover Request (Local TLLI, Cause, IMSI, Source Cell Identifier, Target Cell Identifier, Source BSS to Target BSS Transparent Container (RN part), PFCs To Be Set Up List, NAS container for PS HO) message to the target BSS. The new SGSN shall not request resources for PFCs associated with PDP contexts with a maximum bit rate for uplink and downlink of 0 kbit/s.
NOTE 3:
The BSS PFCs required to be set up are downloaded to the target BSS from the new SGSN, i.e. all information required for PFC creation.
5. Based upon the ABQP for each PFC and/or an indication of those resources considered critical by the source BSS, the target BSS makes a decision about which PFCs to assign radio resources. The algorithm by which the BSS decides which PFCs that need resources is implementation specific. Due to resource limitations not all downloaded PFCs will necessarily receive resource allocation. The target BSS allocates TBFs for each PFC that can be accommodated, unless the source BSS has indicated that one or more PFCs are critical for this handover, and the target BSS does not or cannot allocate resources for these PFCs – in this case then no resources are allocated.

6. The target BSS shall prepare the Target BSS to Source BSS Transparent Container which contains a PS Handover Command including the CN part (NAS container for PS HO) and the RN part (PS Handover Radio Resources).

7. The target BSS shall send the PS Handover Request Acknowledge (Local TLLI, PFCs Setup/Failed to Setup, Target BSS to Source BSS Transparent Container) message to the new SGSN. Upon sending the PS Handover Request Acknowledge message the target BSS shall be prepared to receive downlink LLC PDUs from the new SGSN for the accepted PFCs.

8. When the new SGSN receives the PS Handover Request Acknowledge message the Forward Relocation Response (Cause, NSAPI(s), Target BSS to Source BSS Transparent Container in the BSS Container, Tunnel Endpoint Identifier Control Plane, SGSN Address for the control plane, Tunnel Endpoint Identifier Data II) message is sent from the new SGSN to the old SGSN. This message indicates that the new SGSN is ready to receive packets forwarded from the old SGSN. If the target BSS or the new SGSN failed to allocate resources this shall be indicated in the message. The Tunnel Endpoint Identifier Data II, one information for each PDP context, contains the tunnel endpoint of the new SGSN and the IP address of the new SGSN for data forwarding from the old to the new SGSN.

The new SGSN activates the allocated LLC/SNDCP engines as specified in 3GPP TS 44.064 [21] for an SGSN originated Reset or 'Reset to the old XID parameters'.

When the old SGSN receives the Forward Relocation Response message and it decides to proceed with the handover, the preparation phase is finished and the execution phase will follow.
=== NEXT MODIFIED SECTION ====
5.4
Handover reject

5.4.1
General

The target BSS may reject the use of the PS Handover procedure in case it cannot allocate resources for any of the PFCs requested in the PS Handover Request message, and will reject the PS Handover, without allocating resources for any requested PFCs, if it received an indication that one or more resources were considered critical, and did not or could not allocate resources for all such critical resources. In either case no MS context will be established in the target BSS and no resources will be allocated. The target BSS will send a PS Handover Request Negative Acknowledge message to the new SGSN causing the new SGSN to release any allocated resources (e.g. P-TMSI, MS ass message to the new SGSN causing the new SGSN to release any allocated resources (e.g. P-TMSI, MS associated contexts) related to the specific MS. The signalling procedure for the Inter-SGSN HO Reject is shown in clause 5.4.2. Similar procedures are used in the other handover cases.

=== NEXT MODIFIED SECTION ====
5.6.1.1
Contents of the GERAN A/Gb mode → GERAN A/Gb Transparent Containers

5.6.1.1.1
Source BSS to Target BSS Transparent Container

In GERAN A/Gb mode -> GERAN A/Gb mode the Source BSS to Target BSS Transparent Container is sent in the PS Handover Required, Forward Relocation Request message and the PS Handover Request message.

The Radio Network part consists of the following:

· MS RAC.
· START_PS and UE RAC (for dual mode mobile stations).
NOTE 1:
The START_PS and UE RAC are needed to support PS Handover to UTRAN/GERAN Iu mode.
NOTE 2:
The procedure to get the START_PS and UE RAC values from the MS to the BSS needs to be defined.
· Indication of critical PS resources (either List of Critical PFCs or Critical ARP Level)
=== NEXT MODIFIED SECTION ====
5.7.1
Preparations Phase Failure Scenarios

5.7.1.1
PS Handover preparation phase failure scenarios on the Um interface

· No Resource Reservation / Allocation:
· No radio resources available in the target cell (see, for example, sub-clause 5.1.2.2).
· Not all critical resources reseverd:

· One or more resources that were indicated as critical could not be reserved
· Generic Causes:
-
Generic causes, described and handled as defined in 3GPP TS 44.060 [7], for example failure in sending the Packet Cell Change Failure message from the MS to the source BSS.

5.7.1.2
PS Handover preparation phase failure scenarios on the Gb interface

· No Resource Reservation / Allocation on the target system:
-
No radio resources available in the target cell (see clause 5.4). Appropriate cause values are needed in the PS Handover Request Negative Acknowledge message.

· Insufficient resource allocation by the target system:
-
In case of insufficient resource allocation by the target side the source BSS may cancel the PS handover procedure (see clause 5.5).

· Feature "PS Handover" not supported:
-
A new cause value is needed for the Gb interface if the target BSS does not support the PS Handover procedure.

· Generic Causes:
-
Generic causes for the Gb interface failures are defined in 3GPP TS 48.018 [10]. The same cause values are applicable to the PS handover procedure on the Gb interface.

5.7.1.3
PS Handover preparation phase failure scenarios on the Gn interface

· Context Transfer Failure:
-
Context transfer failure may occur due to various causes defined in 3GPP TS 29.060 [11]. These cause values will be utilized during PS handover procedure. These values are to be utilized during PS handover procedure to indicate to the old SGSN the cause of the PS handover reject. Consequently an appropriate cause value should be chosen to allow the old SGSN to indicate to the source BSS the cause of failure.

· No Resource Reservation/ No Resource Allocation:
-
Resource Reservation/Allocation failure occurs when no radio resources are available in the target cell. Consequently an appropriate cause value should be chosen to allow the old SGSN to indicate to the source BSS the cause of failure.
· Procedure "PS Handover" not supported:
-
This occurs when the new SGSN does not support the PS Handover feature.

· Generic Causes:
· In 3GPP TS 29.060 [11] a set of cause values are defined. The same cause values are applicable to the PS handover procedure on the Gn interface.
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