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In the workshop for Handover and Relocation, held in Sophia Antipolis on 23rd August 1999, it was concluded that mechanisms to support both lossy and lossless handovers between GSM/GPRS and UMTS shall be supported by UMTS release 99. The current signalling procedure described in UMTS TS 23.920 for UMTS to GPRS handovers is not yet updated with this conclusion and is capable of supporting only lossy handovers.  

This contribution proposes the additions for the signalling procedure that are required in order to update it to support also lossless handover. It is proposed to remove the box ' Note 1' from the figure describing GPRS to UMTS Handover signalling procedure. Also the description of the note 1 below the figure is proposed to be removed. 
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6.2.2
Signalling procedures

The signalling procedures shows how handover UMTS <-> GSM GPRS can be done. The parameters carried by each message is not complete and shall be seen as examples of important information carried be the messages.

The signalling sequences shows the case when the UMTS 3G_SGSN and the GPRS 2G_SGSN are located in separate “physical” nodes.

If the 3G_SGSN and 2G_SGSN are located within the same "physical" node, no signalling are needed between 3G_SGSN and 2G_SGSN.

For handover in the UMTS to GSM GPRS direction the intention is to re-use the handover principles of GSM GPRS today in order to limit the changes in GSM GPRS and to take the changes if any on the UMTS side. The below specified messages is standard GSM 2+ messages (when applicable)

Handover from UMTS to GSM GPRS 
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Figure 23: UMTS to GSM GPRS, Inter SGSN Routing Area Update Procedure

1) The UE [2] or UTRAN [2] decides to perform handover which leads to that the UE switch to the new cell under the new system.

2) The UE sends a Routing Area Update Request (old RAI, old P-TMSI) to the new 2G_SGSN. The BSS shall add the Cell Global Identity including the RAC and LAC of the cell where the message was received before passing the message to the 2G_SGSN.

3) The new 2G_SGSN sends SGSN Context Request (old RAI, old P-TMSI, New SGSN Address) to the old 3G_SGSN to get the MM and PDP contexts for the UE (The old RAI received from the UE is used to derive the old 3G_SGSN address). 
4) Old 3G_SGSN  may send SRNS Context Request to SRNS in order to receive the GTP-PDU sequence numbers of the GTP-PDUs to be next sent between UE and GGSN. SRNS responds with SRNS CONTEXT RESPONSE including the GTP_PDU sequence numbers and sequence numbers of last successfully received UL RLC-PDUs.

5) The old 3G_SGSN responds with SGSN Context Response (MM Context, e.g. IMSI, PDP Contexts, e.g. APN). 

6) Security functions may be executed.

7) The new 2G_SGSN sends an SGSN Context Acknowledge message to the old 3G_SGSN. This informs the old 3G_SGSN that the new 2G_SGSN is ready to receive data packets belonging to the activated PDP contexts. 

8) Old 3G_SGSN sends Iu Release Command to SRNS. In case of lossless handover this message indicates the IP address to be used to return the unsent DL GTP-PDUs. Upon reception of this message the SRNS starts to return GTP-PDUs to old 3G_SGSN. SRNS responds with Iu Release Complete.
9) The new 2G_SGSN sends Update PDP Context Request (new SGSN Address) to the GGSN concerned. The GGSN update their PDP context fields and return Update PDP Context Response.
10) The new 2G_SGSN informs the HLR of the change of SGSN by sending Update GPRS Location (SGSN Number, SGSN Address, IMSI) to the HLR.

11) The HLR sends Cancel Location (IMSI) to the old 3G_SGSN. The old 3G_SGSN removes the MM and PDP contexts.
The old 3G_SGSN acknowledges with Cancel Location Ack (IMSI).

12) The old 3G_SGSN request the SRNS to release the radio resources by sending Bearer Release. The SRNS responds with Bearer Release Response. 
12) The HLR sends Insert Subscriber Data (IMSI, GPRS subscription data) to the new 2G_SGSN. The 2G_SGSN constructs an MM context for the UE and returns an Insert Subscriber Data Ack (IMSI) message to the HLR.

13) The HLR acknowledges the Update Location by sending Update GPRS Location Ack (IMSI) to the new 2G_SGSN.

14) The new 2G_SGSN validates the UE's presence in the new RA. The new 2G_SGSN constructs MM and PDP contexts for the UE. A logical link is established between the new 2G_SGSN and the UE. To avoid data duplication the sequence numbers of the RLC link that was used before the handover may be used to initialise the logical link.  The new 2G_SGSN responds to the UE with Routeing Area Update Accept (P‑TMSI).

15) The UE acknowledges the new P‑TMSI with a Routing Area Update Complete (P‑TMSI). 

Note 1: The functionality for forward of packets and handling of GTP sequence numbers is a subject fore more investigation, i.e. FFS. 
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