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5.2.1.2
Intra-SGSN GERAN A/Gb mode to UTRAN/GERAN Iu mode HO; Execution phase
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Figure 12: PS Handover Execution Phase; Inter-RAT/mode,
Intra-SGSN case (GERAN A/Gb mode ( UTRAN, GERAN Iu mode)

1.
The 3G/2G SGSN continues to receive IP packets from the GGSN (via GTP) and forwards the associated PDU payload to the MS via the source BSS.

2.
When receiving the Relocation Request Acknowledge message the 3G/2G SGSN may, based on QoS, start downlink N-PDU relay and duplication to the target RNC/BSS if a Tunnel Endpoint is available as follows:

· For PDP context, which uses LLC ADM, all new downlink N-PDUs received after completion of the PS handover preparation phase are relayed to the target RNC. All such N-PDUs are encapsulated in a GTP-PDU when transmitted to the target RNC/BSS.

· If the 3G/2G SGSN forwards downlink packets to the target RNC/BSS, the target RNC/BSS may start blind transmission of downlink user data towards the MS over the allocated radio channels.

3.
The 3G/2G SGSN continues the PS Handover by sending a PS Handover Required Acknowledge (TLLI, List of Set Up PFCs, Target RNC to Source RNC Transparent Container) message to the source BSS.


Before sending the PS Handover Required Acknowledge message, the 3G/2G SGSN, based on QoS, may suspend downlink data transfer for any PDP contexts.


Before sending the PS Handover Command message to the MS the source BSS, based on QoS, may try to empty the downlink BSS buffer for any BSS PFCs.

4.
The 3G/2G SGSN shall send the Forward SRNS Context (NSAPIDL GTP-U number, UL GTP-U number) message to the target RNC/BSS if there is at least one PDP context which  requires "delivery order" to be preserved..NSAPI identifies the PDP context to which the  GTP-U numbers apply The Forward SRNS Context message contains the sequence numbers of the GTP-PDU next to be transmitted in the uplink and downlink direction. After the Forward SRNS Context message is sent, further uplink N-PDUs received by the 3G/2G SGSN from the source BSS, relative to a PDP context which requires "delivery order" to be preserved, shall not be forwarded to the GGSN.

The GTP-U numbers are only sent by the 3G/2G SGSN for PDP context(s) requiring delivery order (QoS profile) to be preserved. If delivery order is to be preserved (QoS) profile), consecutive GTP-PDU sequence numbering shall be maintained through the lifetime of the PDP context(s).


Therefore, during the entire PS Handover procedure for the PDP context(s) using delivery order required (QoS profile), the responsible GTP-U entities (3G/2G SGSN, target RNC/BSS and GGSN) shall assign consecutive GTP-PDU sequence numbers to user packets belonging to the same PDP context uplink and downlink, respectively.


The target RNC/BSS proceed as follows:

· For RABs not requiring lossless PDCP the target RNC/BSS may, according the QoS profile of the PDP context, store the received data until it receives confirmation of MS presence in the target cell.


The further target RNC/BSS behaviour is as specified in 3GPP TS 23.060 [19] (Combined Hard Handover and SRNS Relocation).
5.
The source BSS sends the PS Handover Command message containing the Handover to UTRAN Command message (as it is specified in 3GPP TS 25.331 [17]) to the MS by interrupting the transmission of LLC PDUs on any of the downlink TBFs. Following the transmission of this signalling message the source BSS may resume LLC PDU transmission until it either has no more LLC PDUs to send or the PFC is released. Upon reception of the PS Handover Command the MS is not required to continue data reception in the source cell. Upon reception of the PS Handover Command the MS shall suspend the uplink transmission of user plane data. MS management of uplink N-PDUs following the reception of the PS Handover Command message is as follows:

· All N-PDUs associated with a PFC receiving handover treatment that have not yet been fully transmitted might be buffered depending on the QoS class.

· Subsequent uplink N-PDUs that become available for transmission following the reception of the PS Handover Command message might also be buffered depending on the QoS class.

· For real time services uplink N-PDUs may be discarded by the MS during the link interruption.

NOTE:
Any buffering should be performed before the data is passed to SNDCP in order to avoid header compression on N-PDUs such that data delivery in the target cell may begin from the correct point in the sequence.

6.
MS is in the target cell and performs access to UTRAN as defined in 3GPP TS 25.331 [17] and to GERAN Iu mode as defined in 3GPP TS 44.118 [16].

7.
The target RNC/BSS sends a Relocation Detect message to the 3G/2G SGSN to indicate that the MS is in the target cell. The message shall be sent when the relocation execution trigger is received. For SRNS relocation type "UE Involved", the relocation execution trigger may be received from the Uu interface; i.e. when the target RNC detects the MS on the lower layers. When the Relocation Detect message is sent, the target RNC shall start serving RNC operation.

8.
In UTRAN, the MS sends Handover to UTRAN Complete {Message Type, UE Information elements (Start List, CN Domain Identity, Start), RB Information Elements (Count-C Activation Time)} message to the target RNC (see 3GPP TS 25.331 [17]).


In GERAN Iu, the MS sends Radio Bearer Reconfiguration Complete {RRC Transaction Identifier, Integrity Check Info, Uplink Integrity Protection Activation Info, COUNT-C Activation Time, Radio Bearer Uplink Ciphering Activation Time Info, Mobile Observed Time Difference, Uplink Counter Synchronisation Info struct, START List, CN Domain Identity, START, RB with PDCP Information List, RB with PDCP Information} message to target BSS.

9.
When the new source RNC-ID + S-RNTI are successfully exchanged with the MS, the target RNC/BSS shall send the Relocation Complete message to the new SGSN. The purpose of the Relocation Complete procedure is to indicate by the target RNC/BSS the completion of the relocation of the source BSS to the CN. After the reception of the Relocation Complete message the 3G/2G SGSN shall be prepared to receive data from the target RNC/BSS.

10.
The 3G/2G SGSN shall initiate PFC Management procedures towards the source cell in order to trigger the release of resources in the source cell.

11.
The MS sends a Routing Area Update Request (Old RAI, Old P-TMSI signature, Update Type) message to the 3G/2G SGSN. This is done even if the target cell belongs to the same routing area as the source cell. The MS shall send this message immediately after message 8. The 3G/2G SGSN knows that a handover has been performed for this MS and can therefore exclude the SGSN context procedures which normally are used within the RA Update procedure.

12.
The 3G/2G SGSN validates the MS presence in the new RA. If the MS is allowed to be attached in this RA, the 3G/2G SGSN updates the MM context for and sends a Routing Area Update Accept message to the MS.

13.
The MS may respond to the SGSN with a Routing Area Update Complete message.

The following CAMEL procedure calls shall be performed (see referenced procedures in TS 23.078 [8b]):

C2)
CAMEL_GPRS_Routeing_Area_Update_Session and CAMEL_PS_Notification.

They are called in the following order:

-
The CAMEL_GPRS_Routeing_Area_Update_Session procedure is called. The procedure returns as result "Continue".

-
Then, the CAMEL_PS_Notification procedure is called. The procedure returns as result "Continue".

C3)
CAMEL_GPRS_Routeing_Area_Update_Context.

This procedure is called several times: once per PDP context. It returns as result "Continue".

For C2 and C3: refer to Routing Area Update procedure description in 3GPP TS 23.060.
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