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Introducing inter-RAT PS handover between 

GERAN and E-UTRAN 
The 3GPP TS23.401 specification on “GPRS enhancements for E-UTRAN access” describes the PS handover procedure between GERAN and E-UTRAN. The work on this specification is ongoing in TSG SA2 and currently it is estimated as 80% complete. The completion is expected in April 2008. With respect to inter-RAT PS Handover signalling procedures between GERAN and E-UTRAN  there are still open issues which have yet to be solved such as for example the issue of mapping of NSAPI and PFI to Radio Bearer ID or the relation of GSM/EPS security parameters.
Introducing the detailed PS handover signalling flows in 3GPP TS 43.129 at this point is not possible due to the fact that 3GPP TS 23.401 is incomplete and not been seen in TSG GERAN yet. In addition, considering that the detailed flows are being specified outside TSG GERAN, it should be discussed how to reflect this work  in 3GPP TS 43.129. In this paper the recommendation is that a reference  to 3GPP TS 23.401 for those signalling flows  is given at least until the work is completed . Once the work has been completed in TSG SA2,TSG GERAN can review this decision.    
However the E-UTRAN inter-RAT handover principles have been agreed in both TSG  GERAN and TSG RAN groups and  can thus already be reflected in the 3GPP TS 43.129. 

In this paper a draft CR to 3GPP TS 43.129 is presented introducing the agreed principles for inter-RAT PS handover from /to E-UTRAN, together with an overview of the changes required to 3GPP TS 43.129 once 3GPP TS 23.401 is completed and reviewed. 

Sections that are expected to change upon completion of 3GPP TS 23.401 are highlighted in yellow below. 
<Begin Change>
4
Architecture and principles

4.1
Reference architecture
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Figure 1: Reference Architecture for PS handover in GERAN A/Gb mode
<Next Change>

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/GANC 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/GANC reserving/allocating radio resources and Packet Flow Contexts in the target cell or the target RNS reserving/allocating radio resources and RABs in the target cell;
-
in case of  Inter-SGSN handover,  the definition of security related parameters for the new SGSN, e.g. ciphering algorithm, to be used in the target cell immediately in both uplink and downlink directions.

When PS handover has to be performed for an MS with multiple active PFCs, the SGSN requests the target BSS/GANC to create one or more PFCs or the target RNS to create one or more RABs corresponding to the active PFCs or to the target eNB to create one or more radio bearers corresponding to the active PFCs  :
· The target BSS/GANC may or may not establish radio resources for the created PFCs and the target RNS may or may not allocate resources for all the requested RABs and the target eNB may or may not allocate resources for all requested radio bearers . 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/GANC indicates this to the new SGSN, which  then informs the old SGSN/source BSS on the accepted and failed BSS PFCs.
·  If not all the RABs can be allocated the target RNS indicates this to the new SGSN, which  then informs the old SGSN/source BSS on the accepted and failed BSS PFCs.
· If not all the radio bearers can be allocated the target eNB indicates this to the MME, which  then informs the old SGSN/source BSS on the accepted and failed BSS PFCs.

· PFCs for which no radio resources were reserved in the target BSS or for which no RABs/radio bearers  were allocated in the target RNS/target eNB will result in the establishment of the necessary radio resources upon MS arrival in the target cell. For the case of PS handover to GAN the target GANC shall either create all requested PFCs or none.
4.2.3
PS Handover execution phase

The PS Handover execution phase consists of the following consecutive steps:

· packet forwarding by the old SGSN of the received DL packets both to the source BSS, new SGSN (if the PS handover involves a new SGSN), MME  and the target BSS/GANC/RNS/eNB as soon as radio resources are reserved in the target BSS/GANC/RNS/eNB;
· the optional "blind" transmission by the target BSS/GANC of the DL RLC/MAC blocks/LLC PDUs over the reserved radio resources in the target cell is only valid for lossy type of services where unacknowledged LLC and RLC protocol modes are used;
· the command generated by the target BSS/GANC/RNS/eNB sent via the source BSS to order the MS to handover to the target cell;
· the notification by the MS of its presence in the target cell on the allocated radio resources;
· the redirection by the SGSN of the DL packets to the target BSS/GANC/RNS/eNB alone;
· the release of the resources on the source side including PFCs and radio resources.
<Next Change>

4.3.7.3
PS handover signalling messages on the Gn, S3, S4 interface
The Gn interface signalling messages are existing messages that will be used as described in 3GPP TS 29.060 [11].

The signalling messages used on the Gn interface between source SGSN and target SGSN are:

· Forward Relocation Request:
-
The old SGSN shall send a Forward Relocation Request message to the new SGSN to convey necessary information to perform the PS handover procedure between new SGSN and Target BSS.

· Forward Relocation Response:
-
The new SGSN shall send a Forward Relocation Response message to the old SGSN as a response to a previous Forward Relocation Request message.

· Forward Relocation Complete:

-
The new SGSN shall send a Forward Relocation Complete message to the old SGSN to indicate that the PS Handover  procedure has been successfully finished.
· Forward Relocation Complete Acknowledge:
-
The old SGSN sends a Forward Relocation Complete Acknowledge message to the new SGSN as a response to Forward Relocation Complete message.
· Relocation Cancel Request:
-
The Relocation Cancel Request message is sent from the old SGSN to the new SGSN when the old SGSN is requested to cancel the PS Handover procedure by the source BSS by means of BSSGP message.

· Relocation Cancel Response:
-
The Relocation Cancel Response message is sent from the new SGSN to the old SGSN when the PS handover procedure has been cancelled in the old SGSN. This message is used as the response to the Relocation Cancel Request message.

GTP messages need to be enhanced with additional IE to support PS Handover.
<Next Change>

4.4
Identifiers
The identifiers used in PS handover for GERAN A/Gb mode are the identities used by the MS to connect via GERAN through the Gb interface as well as through the Iu interface to the Core Network.

A large number of these identities for GERAN A/Gb mode will be utilized in the PS handover procedure in GERAN A/Gb mode in the same manner as specified currently. However in order to support PS handover procedure new identifiers will be defined as well.

In order to enable data transmission and to address the resources allocated by the target system during the PS Handover procedure (i.e. for the case where the target cell belongs to another RA), before the MS moves to the target cell a new P-TMSI will be allocated by the SGSN associated with the RA the target cell belongs to. The new P-TMSI is a temporary and unique identifier in the new RA and is used to assign a local TLLI for the target cell.

NOTE:
Further in this TS the term "local TLLI" refers to the Local TLLI derived from new P-TMSI assigned by the new SGSN and utilized in the target cell, whereas the term "old TLLI" refers to the Local TLLI utilized in the source cell that is derived from the P-TMSI assigned by the old SGSN.

In case of inter RAT PS Handover to/from UTRAN and inter-mode handover to/from GERAN Iu mode, existing UTRAN and GERAN Iu mode identifiers will be used.
In case of inter RAT PS Handover to/from E-UTRAN, E-UTRAN identifiers will be used

The existing as well as new identifiers utilized in PS handover procedure for GERAN A/Gb mode are listed in table 1.

Table 1: Identifiers utilized in PS handover in GERAN A/Gb mode
	Identifier
	Specification reference

	CI (Cell Identity)
	3GPP TS 23.003 [12], 3GPP TS 25.401 [13], 3GPP TS 43.051 [14]

	RAI (Routing Area Identity) 
	3GPP TS 23.003 [12]

	LAI (Location Area Identity)
	3GPP TS 24.008 [15]

	IMSI (International Mobile Subscriber Identity)
	3GPP TS 23.003 [12]

	P-TMSI (Packet Temporary Mobile Subscriber Identity)
	3GPP TS 23.003 [12]

	TLLI (Temporary Logical Link Identity)
	3GPP TS 23.003 [12]

	RNTI(Radio Network Temporary Identity)
	3GPP TS 44.118 [16], 3GPP TS 25.401 [13]

	GRNTI (GERAN Radio Network Temporary Identity)
	3GPP TS 25.401 [13]

	U-RNTI (UTRAN-RNTI)
	3GPP TS 25.401 [13]

	TEID (Tunnel Endpoint Identifier)
	3GPP TS 29.060 [11]

	NSAPI (Network Service Access Point Identifier)
	3GPP TS 29.060 [11]

	TI (Transaction Identifier)
	3GPP TS 24.007 [18]

	SAPI (Service Access Point Identifier)
	3GPP TS 29.060 [11]

	PFI (Packet Flow Identifier)
	3GPP TS 48.018 [10]

	BVCI (BSSGP Virtual Connection Identifier)
	3GPP TS 48.018 [10]

	RAB Id (Radio Access Bearer Identifier)
	3GPP TS 25.331 [17]

	RB Id (Radio Bearer Identifier)
	3GPP TS 25.331 [17]

	TFI (Temporary Flow Identity)
	3GPP TS 44.060 [7]

	USF (Uplink State Flag)
	3GPP TS 44.060 [7]

	Handover Reference
	3GPP TS 44.018 [10]

	Editor’s note: E-UTRAN Identifiers to be added .
	


4.4.1
NSAPI, PFI, RAB ID relation during inter-RAT, inter-mode PS handover
During the inter-RAT and inter-mode PS handover to/from UTRAN/GERAN Iu there is a need to associate the MSs active PDP context with the BSS PFC and RABs in the respective SGSN(s).

As depicted in 3GPP TS 23.060 [19] NSAPI is a common identifier of the PDP context in all systems and as such it can be used by the MS to associate the active PDP contexts to the BSS PFC identified by the PFI and the RAB identified by the RAB Id during the inter-mode and inter-RAT PS handover. The MS has to associate the BSS PFC identified by the PFI utilized in a GERAN A/Gb mode cell or GAN mode cell with a RAB identified by RAB Id utilized in the UTRAN /GERAN Iu mode cell. This is done through the relation with the NSAPI, which is the common identifier in both systems.  MS performs this association based on the identifiers received by the network.

The information received by the MS/UE depends on the RAT of the target cell:

· In case of the UTRAN/GERAN Iu mode target cell and GERAN A/Gb mode or GAN mode source cell, the MS shall receive the RAB Id and associate this with its existing PFIs based on the relation with NSAPI. 
· In case of the GERAN A/Gb mode or GAN mode target cell, UTRAN/GERAN Iu mode source cell, the UE shall receive the PFI for each of the accepted NSAPIs and associate them with its existing RAB IDs based on the relation with NSAPI. An SGSN supporting PS Handover to GERAN A/Gb mode or GAN mode shall always assign a SAPI and it shall assign a valid PFI value if the UE has indicated the support of PS Handover procedures. The MS shall indicate in the MS network capability IE whether it supports "multiple TBFs". The SGSN may use this information when allocating the SAPI and PFI during PDP Context activation. During handover preparation the SAPI and PFI values shall be sent from the old SGSN to the new SGSN.

· If the old SGSN did not assign a valid PFI value for one or more PDP Contexts, the new SGSN shall after successful completion of the RAU initiate explicit SM procedure to allocate a PFI value according to its policy for each of the PDP Contexts for which no PFI is currently allocated.  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..
 Editor’s note: the relation of NSAPI and PFI to the radio bearer identifiers in E-UTRAN will be added here.

<Next Change>

5
Signalling procedures
5.2
Inter-RAT/mode handover (GERAN A/Gb mode ( UTRAN/ GERAN Iu mode / E-UTRAN)
<Next Change>

5.2.3
Inter-RAT Handover (GERAN A/Gb mode to  E-UTRAN)
The detailed signaling flows are described in 3GPP TS 23.401. 
<Next Change>

5.3
Inter-RAT/mode Handover (UTRAN/GERAN Iu mode / E-UTRAN( GERAN A/Gb mode)

<Next Change>

5.3.3. Inter-RAT Handover (E-UTRAN to GERAN A/Gb mode )
The detailed signalling flows are described in 3GPP TS 23.401.
<Next Change>

5.5
Handover cancel
5.5.1
General

Instead of performing the handover, the source BSS may at any time during the handover procedure, up to the time when the PS Handover Command message is sent to the mobile station cancel the handover. The reason for cancelling can be e.g. due to a timer expiration or due to other events within the source BSS and is initiated by sending a PS Handover Cancel PDU to the SGSN.

A PS Handover Cancel PDU shall also be sent by the source BSS after the PS Handover Command message is sent to the mobile station for the case where the PS Handover fails and the MS returns to the old cell or radio contact with the MS is lost. This is done in order to release the resources reserved for the PS Handover in the target system.

The radio contact with the MS is considered lost by the source BSS if, after transmission of the PS Handover Command message, for an implementation dependent period of time:

· the BSS does not receive a Packet Cell Change Failure message (see sub-clause 5.7.2) or any other RLC/MAC block (other than a Packet Control Acknowledgement message which acknowledges the receipt of the PS Handover Command) from the MS in the source cell, and either

 
the BSS does not receive any RLC/MAC block from the MS in the target cell, if the PS handover is an optimised intra-BSS handover, or


the BSS does not receive a DELETE-BSS-PFC PDU (including the TLLI of the MS) from the SGSN, if the PS handover is an inter-BSS handover, inter-RAT/mode or non-optimised intra-BSS handover.

The signalling procedures for the case when the handover is cancelled before the PS Handover Command message has been sent by the source BSS to the mobile station is shown in clause 5.5.2 below, as well as the case when the handover is cancelled in UTRAN/GERAN Iu mode by the source RNC/BSS. The signalling procedures for the cases that occur after the PS Handover Command message has been sent are shown in clause 5.7.2.1.
<Next Change>

5.5.2.4 Inter-SGSN, GERAN A/Gb mode ( E-UTRAN 
Editor’s note: This section will describe the detailed signalling flows for handover cancel procedure.
5.5.2.5 Inter-SGSN case, E - UTRAN( GERAN A/Gb mode
Editor’s note: This section will describe the detailed signalling flows for handover cancel procedure.
<Next Change>

5.6
Container handling

There are two transparent containers defined for the PS handover in GERAN A/Gb mode and GAN mode:

· Source BSS to Target BSS Transparent Container.
· Target BSS to Source BSS Transparent Container.
The Source BSS to Target BSS Transparent Container will carry the information to be transported transparently between the source BSS and the target BSS/GANC and between the source GANC and the target BSS related to PS handover.
The Target BSS to Source BSS Transparent Container will carry the information to be transported transparently between the target BSS and the source BSS/GANC and between the target GANC and the source BSS related to PS handover.

In case of the inter-RAT/mode PS handover between GERAN and UTRAN / GERAN Iu mode the transparent containers defined for UTRAN/GERAN Iu mode (Source RNC to Target RNC Transparent Container and Target RNC to Source RNC Transparent Container) will be utilized and enhanced with new information elements to support PS handover.

The generic handling of the source cell (GERAN A/Gb mode or UTRAN/GERAN Iu mode or E-UTRAN) to target cell (GERAN A/Gb mode or UTRAN/GERAN Iu mode) radio-related container is as follows:

· Created by the source BSS or RNC or eNB.
· Processed by the target BSS or RNC or eNB.
· Forwarded transparently by the SGSNs and MME.

The generic handling of the target cell (GERAN A/Gb mode or UTRAN/GERAN Iu mode) to source cell (GERAN A/Gb mode or UTRAN/GERAN Iu mode) radio-related container is as follows:

· Created by the target BSS or RNC or eNB.
· Processed by the source BSS or RNC or eNB.
· Forwarded transparently by the SGSNs and MME.

The generic handling of the source cell to target cell radio-related container for PS handover from GERAN A/Gb mode to GAN mode or vice versa is as follows:

· Created by the source BSS or GANC.
· Processed by the target BSS for PS handover from a source GANC.

· Processed by the target GANC for PS handover from a source BSS.

· Forwarded transparently by the SGSNs.

The generic handling of the source cell to target cell radio-related container for PS handover from UTRAN to GAN mode or vice versa is as follows:

· Created by the source GANC or RNC.

· Processed by the target GANC for PS handover from a source RNC.

· Processed by the target RNC for PS handover from a source GANC.

· Forwarded transparently by the SGSNs.

The generic handling of the target cell to source cell radio-related container for PS handover from GERAN A/Gb mode to GAN mode or vice versa is as follows:

· Created by the target GANC or BSS.

· Processed by the source BSS for PS handover to a target GANC.

· Processed by the source GANC for PS handover to a target BSS.

· Forwarded transparently by the SGSNs.

The generic handling of the target cell to source cell radio-related container for PS handover from UTRAN to GAN mode or vice versa is as follows:

· Created by the target GANC or RNC.

· Processed by the source RNC for PS handover to a target GANC.

· Processed by the source GANC for PS handover to a target RNC.

· Forwarded transparently by the SGSNs.

5.6.1
Contents of the containers

The transparent container will consist of two parts:

· The Radio Network part (RN part) carrying radio interface related parameters relevant for the MS and the radio network (BSS/RNC) and sent transparently through the core network; This content is:

-
Created by the source BSS/RNC/GANC/eNB and carried in the Source BSS/RNC/eNB to Target BSS/RNC/eNB transparent container (i.e. the forward container). 

-
Created by the target BSS/RNC/GANC/eNB and carried in the Target BSS/RNC/eNB to Source BSS/RNC/eNB transparent container (i.e. the reverse container).

-
Processed by the target BSS/RNC/GANC/eNB (forward container only)

-
Processed by the source BSS/RNC/GANC/eNB and MS (reverse container only).

· The Core Network part (CN part) carrying parameters relevant for the MS and the core network. This part is only needed from the new SGSN to send to the MS for PS handover to A/Gb mode and GAN mode and thus is only included in the Target BSS to Source BSS Transparent Container. This content is:

-
Created by the new SGSN.
-
Included in the Target BSS to Source BSS Transparent Container by the target BSS/GANC.
NOTE 1:
The target BSS/GANC does not process the Core Network part.

-
Forwarded transparently by the old SGSN and source BSS/RNC/GANC.

-
Carried within the PS Handover Command message sent from the source BSS to the MS for PS handover from A/Gb mode to A/Gb mode or for PS handover from A/Gb mode to GAN mode.

-
Carried within the PS Handover Command message included within a GA-PSR Handover Command message sent from the source GANC to the MS for PS handover from GAN mode to A/Gb mode.

-
Carried within the PS Handover Command message included within a Handover from UTRAN Command message or the Handover from GERAN Iu Command message sent from the source RNC to the MS for PS handover from Iu mode to A/Gb mode.

-
Carried within the PS Handover Command message included within a Handover from UTRAN Command message sent from the source RNC to the MS for PS handover from UTRAN to GAN mode.

-
Processed by the MS.

The contents of the Radio Network part will depend on:

· Type of channels that are subject to PS handover, i.e. shared or dedicated.

NOTE 2:
Currently dedicated channels are not considered in the PS handover in GERAN A/Gb mode.

· PS handover scenario, i.e. intra-mode or inter-RAT/mode.

· Whether it is sent in a forward container or a reverse container.

The contents of the Core Network part will depend on the PS handover scenario, i.e. intra-mode or inter-RAT/mode.

5.6.1.1
Contents of the GERAN A/Gb mode or GAN mode → GERAN A/Gb mode Transparent Containers

5.6.1.1.1
Source BSS to Target BSS Transparent Container
In GERAN A/Gb mode/GAN mode -> GERAN A/Gb mode the Source BSS to Target BSS Transparent Container is sent in the PS Handover Required message, the 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 way of transferring START_PS and UE RAC from the mobile station to the BSC/GANC, is to piggyback the RRC container INTER RAT HANDOVER INFO, which includes START_PS and UE RAC, to the Attach Complete and Routing Area Update Complete messages from the mobile station to the SGSN. The SGSN will then include this container in every CREATE-BSS-PFC message sent to the BSC/GANC.

5.6.1.1.2
Target BSS to Source BSS Transparent Container
In GERAN A/Gb mode/GAN mode -> GERAN A/Gb mode the Target BSS to Source BSS Transparent Container is sent in the PS Handover Request Acknowledge message, Forward Relocation Response message and the PS Handover Required Acknowledge message.
The Radio Network part consists of the required information for access in the target cell and the information on allocated radio resources, uplink and downlink TBF parameters, Handover reference and generic parameters for access in the target cell (i.e. GPRS cell options, target cell "Cell Selection struct", global power control parameters, reference frequency lists, cell allocation, GPRS mobile allocation).

The Core Network part (i.e. NAS Container for PS HO) consists of the following parameters:

· an XID Command indicating Reset or 'Reset to old XID parameters' and the new IOV-UI for the target cell;

· the GPRS ciphering algorithm to be used in the target cell, if it is different from the ciphering algorithm used in the source cell.
<Next Change>

5.6.1.7
Contents of the GERAN A/Gb mode → E-UTRAN Transparent Containers
Editor’s note: This section will describe the contents of  the Source BSS to Target BSS container and Target eNB to Source eNB container.

5.6.1.8


Contents of the E-UTRAN  → GERAN A/Gb mode Transparent Containers
Editor’s note: This section will describe the contents of  the Source eNB to Target eNB container and TargetBSS to Source BSS container.

<Next Change>

5.7
PS Handover Failure
During the PS handover procedure several types of failures can be identified. The PS handover failures may be typical network and signalling failure occurrences such as failures related to the loss of signalling messages, incorrect information element in the signalling messages or failures due to network nodes failures or specific to abnormal cases occurring during PS handover procedures.
In general the PS handover failures can be divided into:

· Preparation Phase Failure Scenarios on the Um, Gb, Gn, S3, S4 and Up interface.
· Execution Phase Failure Scenarios on the Um, Gb , Gn, S3 and S4 interface.

NOTE:
RAU procedure failures will be handled as specified in 3GPP TS 24.008 [15].

A list of appropriate cause values should be chosen/defined to indicate to the source cell and target cell nodes the cause of the PS Handover Request Negative Acknowledge and the PS handover Cancel messages.
<Next Change>

5.7.1.5
PS Handover preparation phase failure scenarios on the S3, S4 interface

Editor’s note: This Section will contain the preparation phase failure cases on the S3, S4 interface.
<Next Change>

5.7.2
Execution Phase Failure Scenarios
<Next Change>

5.7.2.3
Execution phase failures on the Gn interface

· Update PDP Context failure:
-
As specified in 3GPP TS 29.060 [11] if the new SGSN receives an Update PDP Context Response message from the GGSN with a cause value other than 'Request accepted', it shall abort the update of the PDP context. Such a PDP context may be modified or deactivated by the new SGSN via explicit SM procedures upon the completion of the routing area update (RAU) procedure.
5.7.2.4
Execution phase failures on the S3, S4 interface

Editor’s note: This Section will contain the preparation phase failure cases on the S3, S4 interface.

<Next Change>
6
Radio interface Signalling
6.1
PS Handover Signalling (Um)

6.1.1
General

PS Handover signalling includes the set of all air interface messages (Um signalling for A/Gb mode, Up signalling for GAN mode, Uu signalling for Iu mode and for E-UTRAN) sent to or from the MS in the source and target cells during the PS handover procedure.

6.1.2
Overview of PS Handover messages
<Next Change>
6.1.2.6
GERAN A/Gb mode to E-UTRAN PS Handover
Editor’s note: Description of radio messages will be added here.
6.1.2.7
E-UTRAN to GERAN A/Gb mode PS Handover

Editor’s note: Description of radio messages will be added here.
<Next Change>
Annex A (normative):
Agreed handover principles

A.1
Agreed handover principles
1.
It is the mobile station that is handed over to a target cell when one or more of its PFCs are subject to handover.

2.
The source BSS makes the decision to initiate the handover preparation phase when required for PFC(s) subject to handover.

3.
Information pertaining to all PDP contexts and PFCs relating to the MS should be sent from the old SGSN to the target SGSN in the handover signalling regardless of their QoS.

4.
The target BSS should make the final decision on which PFCs are subject to handover and to assign resources over the Um interface in the target cell. This decision is based on the target BSS being able to fulfil the QoS for these PFCs.
5.
The old SGSN decides whether and when to forward data to the TEIDs provided by the new SGSN.

6.
It is not required to have resources allocated in advance for bearers which themselves are not determined to be subject to handover by the target BSS. 

7.
How the target BSS decides which PFCs to accept and which to reject should be implementation specific.
8.
For the PS Handover, forwarding of data is performed from the old SGSN either to the target BSS (intra BSS, intra SGSN-inter BSS) or to the new SGSN (inter SGSN); an optional optimisation for intra BSS handover will allow the BSS to decide how to handle the user data flow.

9.
An explicit Routing Area Update procedure is performed (if required) when the handover procedure is terminated. 

10.
The explicit RAU may not contain the following message sequences that are performed already during the handover procedure:

-
Transfer of contexts between SGSNs (inter SGSN case).
-
Exchange of SNDCP sequence numbers (inter SGSN case).
-
Allocation of P-TMSI.

11.
Uplink and downlink data transfer continues during the Routing Area Update procedure. This is possible because certain RAU centric functions are performed during the handover execution phase.

12.
The PS Handover service shall support intra BSS, intra SGSN-inter BSS, inter SGSN and inter RAT scenarios.

13.
Based on the quality of service parameters the MS or the network may throw away packets available for transmission in the uplink or downlink during the ongoing handover procedure.

14.
The source BSS shall only request PS handover for one cell in each PS Handover Required message.

15.
The PS handover procedure is only performed when the target BSS pre-allocates resource for at least one PFC. In case the target BSS cannot allocate resources for at least one PFC the target BSS shall reject the PS Handover request using the PS Handover Request Negative Acknowledge message.

16.
In case the mobile fails to synchronize to the target cell within a timeout period after having received a PS Handover Command, shall revert to the source cell and the old "channels".

17.
Optionally, in the case of Intra RAT/Mode PS handover, information pertaining to the radio resource realization of the PFCs subject to Handover can be transferred from the source BSS to the target BSS.

18.
During the PS Handover preparation phase the new SGSN (assuming RA change) assigns a unique identifier (P-TMSI, Local TLLI) for data transmission in the target cell. This Local TLLI is used for data transfer between the target BSS and the new SGSN. This Local TLLI is not sent to the MS. After PS Handover Completion the MS triggers the RAU procedure. After P-TMSI reallocation, which is performed during Routing area update, a new Local TLLI will be derived from the P-TMSI using current MM procedures.
19. An SGSN supporting PS handover to GERAN A/Gb mode shall always assign a valid SAPI and PFI upon PDP Context activation for a PS Handover capable MS.

<End of Changes>
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NOTE: The Iu interface is also supported by a GERAN BSS supporting Iu mode. 
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