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Introduction

The goal of this paper is to present a restriction in the 3G-2G handover procedure and discuss on a solution to it. 

Description of the case

The specific case that is restricted by the current specification is the following : 
A UE as a PS RAB established, it also has a CS Signaling Connection on going used to setup a CS call. Before the CS RAB is established the UTRAN may want to trigger an Inter Rat Handover. At this point the current procedural text is prohibiting the use of the procedure "Handover From Utran Command" for CS handover as there is a PS RAB established but no CS RAB established.

Here is the extract of the specification holding this restriction :

8.3.7.1
General

The purpose of the inter-RAT handover procedure is to, under the control of the network, transfer a connection between the UE and UTRAN to another radio access technology (e.g. GSM). This procedure may be used in CELL_DCH state. This procedure may be used to perform CS handover which applies when no RABs are established or when the established RABs are only in the CS domain or when the established RABs are in both CS and PS domains. This procedure may be used to perform PS handover which applies when no RABs are established or when the established RABs are only in the PS domain.

For reference, this sentence was added to the specification by CR 1457 in May 2002. 
Discussion

With the addition of the procedure for Inter Rat PS handover in Rel 6 (CR 2661) it is now more clear that the Handover From Utran Command can be used for PS handover is the UE does support it. This introduction of the feature PS handover, allows separating clearly the 2 cases of CS handover and PS handover.
The case of PS handover is also described properly in section 8.3.7.8 : 

8.3.7.8
Unsupported configuration in HANDOVER FROM UTRAN COMMAND message

If:

-
the UTRAN instructs the UE to perform a non-supported handover scenario; or

-
the UTRAN instructs the UE to use a non-supported configuration; or

-
the UE does not support PS Handover to GERAN, and the inter-RAT handover to other RAT than GERAN Iu mode is performed and the IE "RAB information List" is included in the HANDOVER FROM UTRAN COMMAND message and this IE does not include any IE "RAB Info" with the IE "CN domain Identity" set to "CS domain"; or

-
the HANDOVER FROM UTRAN COMMAND message includes the IE "RAB information List" and includes at least one IE "RAB Info" with the IE "CN domain Identity" set to "PS domain", and the IE "GERAN System Information" is not present:

the UE shall:

1>
transmit a HANDOVER FROM UTRAN FAILURE message, setting the information elements as specified below:

[…]

In order to get out the restrictions given in the above highlighted section in 8.3.7.1 it is proposed to re-formulate this section as follows :
8.3.7.1
General

The purpose of the inter-RAT handover procedure is to, under the control of the network, transfer a connection between the UE and UTRAN to another radio access technology (e.g. GSM). This procedure may be used in CELL_DCH state.
This procedure may be used to perform CS handover which applies when the variable ESTABLISHED_SIGNALLING_CONNECTIONS includes at least the CN domain identity "CS Domain".
When the UE supports Inter Rat PS handover, this procedure may be used to perform PS handover which applies when the variable ESTABLISHED_SIGNALLING_CONNECTIONS includes only the CN domain identity "PS domain".

This proposal is done is such a way that there is no need anymore to if a RAB is established or not on a domain, but more if the domain is being used or not by checking if the domain is included or not in the variable ESTABLISHED_SIGNALLING_CONNECTIONS.

Note that section 8.3.7.8 is still valid and does not need to be changed. This also means that the specific case described in this document is not restricted in section 8.3.7.8.
Conclusion

It is proposed to have a Rel-6 correction. This correction shall only be used by UTRAN Rel6 or later for UEs Rel-6 or later as UEs from previous release may not support it.

A proposal for CR is given on the next pages.
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Figure 8.3.7-1: Inter-RAT handover from UTRAN, successful case
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Figure 8.3.7-2: Inter-RAT handover from UTRAN, failure case

8.3.7.1
General

The purpose of the inter-RAT handover procedure is to, under the control of the network, transfer a connection between the UE and UTRAN to another radio access technology (e.g. GSM). This procedure may be used in CELL_DCH state.
This procedure may be used to perform CS handover which applies when the variable ESTABLISHED_SIGNALLING_CONNECTIONS includes at least the CN domain identity "CS Domain".
When the UE supports Inter Rat PS handover, this procedure may be used to perform PS handover which applies when the variable ESTABLISHED_SIGNALLING_CONNECTIONS includes only the CN domain identity "PS domain".
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