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1 Introduction

This contribution discusses and propose RRC messages and message content for Inter-System Handover. The contribution is limited to UTRAN messages used for supporting Inter-System handover in the direction UMTS to GSM.

2 Discussion

2.1 Example of procedures

Figure 1 and figure 2 below illustrates Inter-System Handover procedure, in the successful and unsuccessful case.
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Figure 1  Inter-System handover (UTRAN to GSM/BSS), PSTN/ISDN services, successful case
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Figure 2  Inter-System handover (UTRAN to GSM/BSS), PSTN/ISDN services, abnormal case

2.2 Inter-System Handover Command

For Inter-System handover from UTRAN to GSM/BSS, PSTN/ISDN domain services, it is suggested that the Handover Command message as specified in GSM 04.08 [1] is reused for transferring GSM/BSS dependent parameters to the UE and initiate the handover. 

The required information sent in the Inter-System Handover Command message depends on if the UE is capable of capturing timeslot 0 of the surrounding GSM/BCCH carriers or not, during inter-system measurements.

The measurement process is further described in S1.15 [3], in [3] it is also assumed that the UE is capable of capturing time slot 0 of the GSM/BCCH carrier.

· If it is assumed that the UE is capable capturing time slot 0 of the surrounding GSM/BCCH carriers, the content of the Handover Command message as specified in [1] and the information obtained during measurement is assumed to be enough information to be able to perform Inter-System Handover.

· If it is assumed that the UE is incapable of capturing time slot 0 of the surrounding GSM/BCCH carriers, the additional content besides the Handover Command message as specified in [1] is FFS. Also the interruption of the transmission due to execution of the handover is expected to be longer for this case. If the achievable handover performance will be acceptable for this case is FFS.

In order to have a possibility to adapt and optimize the handover execution the information element "Activation time" is included in the Inter-System Handover Command message.By using "activation time" it will be possible e.g. to enhance the coordination between the UE Layer 1 switch to target cell with the actual switch of e.g. the speech path in the Network to the target cell.

For Inter-System handover from UTRAN to GSM/BSS, IP domain services, it is suggested that the RR-Cell Change Order message as specified in GSM 04.08 [1] is reused for transferring GSM/BSS dependent Radio Resource parameters to the UE and initiate the cell reselection.

The messages that are reused from other systems specification are formatted and coded according to their specification. The messages are then contained within an information element in the Inter-System Handover Command message. 

In this way the RRC protocol do not need to be specified with regards to the detailed structure of other system messages and parameters. It also minimises the impact on the UTRAN standard when other systems messages are changed.

The need for additional GSM messages within the same Inter-System Handover Command message is FFS, e.g. By also including the system info messages broadcasted on GSM/BCCH the time for cell change may be reduced.

2.3 Inter-System Handover Failure

In case of failed Inter-System handover from UTRAN to GSM/BSS, PSTN/ISDN domain services, the UE shall have the possibility to return to the UMTS system and indicate that a Inter-System handover failure have occurred. This message allows UTRAN to inform GSM that the GSM/BSS resources used for this particular UE can be released due to handover failure.

The Inter-System Handover Failure message is sent to UTRAN using the same resources as before the Inter-System handover was executed i.e. on the “old DCCH”.

For failed Inter-System handover from UTRAN to GSM/BSS, PSTN/ISDN domain services, it is suggested that the Handover Failure message as specified in GSM 04.08 [1] is reused.

By including the Handover Failure message it will be possible to retrieve specific failure causes for the GSM/BSS system. In addition an Inter-System Handover failure cause will make it possible to retrieve UTRAN related failure information from the UE as well. 

The usage of Inter-System Handover failure message for failed Inter-System handover from UTRAN to GSM/BSS, IP domain services, is FFS. 

3 Message functional definition and content

3.1 Radio Resource Control Messages

3.1.1 RRC Connection Mobility Messages
3.1.1.1 INTER-SYSTEM HANDOVER COMMAND

This message is used for handover from UMTS to another system e.g. GSM. One or several messages from the other system can be included in the Inter-System message information element in this message. These messages are structured and coded according to that systems specification.

RLC-SAP: t.b.d. 

Logical channel: DCCH

Direction: UTRAN(UE

Information element  category
Information elements
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UE information elements
Activation time
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Inter-System message
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3.1.1.2 INTER-SYSTEM HANDOVER FAILURE

This message is sent on the RRC connection used before the Inter-System Handover was executed. The message indicates that the UE has failed to seize the new channel in the other system.

RLC-SAP: t.b.d. 

Logical channel: DCCH

Direction: UE(UTRAN

Information element  category
Information elements
REFERENCE
TYPE
NOTE


Message Type

M








UE information elements
Inter-System handover failure cause
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FFS
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3.2 Information element functional definitions

3.2.1 UE Information elements

3.2.1.1 Inter-system handover failure cause

The purpose of this IE is to provide a reason for completion of the handover. 

3.2.1.2 Activation time

Activation Time defines the frame number (or offset to some known frame number) in which the operation/changes caused by the related message should be executed. Current assumption is that a connection based CFN (Connection Frame Number) that is known by MS and SRNC could be used.

3.2.2 Other information elements

3.2.2.1 Inter-System message

This Information Element contains one or several messages that are structured and coded according to the specification used for the system type indicated by the first parameter.

Parameters 
REFERENCE
TYPE
NOTE

System type

M
E.g. GSM

Message(s)

M
Formatted and coded according to specification for the indicated system type.

4 Proposal

It is proposed that chapter 3.1.1.1, 3.1.1.2, 3.2.1.1 and 3.2.2.1 is included in chapter 10 of S2.31 [2].

It is proposed that the following chapter be added as a subchapter to chapter 8.3.5.4 of S2.31 [2].

8.5.3.4.1 Abnormal cases

If the UE is unable to execute the Inter-System Handover or if low layer failure happens on the UE side on the GSM/BSS channel before Handover Complete have been sent, the UE deactivates the new GSM/BSS channel and reactivates the UTRAN connection.

The UE then sends a Inter-System Handover Failure message and resumes normal operation as if no Inter-System Handover have occurred.
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