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1 Introduction

3GPP TSG RAN working group 2 would like to inform about the initial working assumptions we have made regarding handover between UMTS and GSM/GPRS for IP domain services. The applicability of the assumptions in case of handover when using  simultaneous IP and PSTN/ISDN domain services is so far FFS.

The assumptions are illustrated in the next section, using a state model and a number of procedure examples. 

We kindly ask for comments from TSG RAN WG3, TSG SA WG2, SMG12 and SMG2 on these working assumptions.

2 Examples of handover procedures

2.1 Description of UE states and state transitions

Figure 1 illustrates a state model including a common UMTS/GSM Idle Mode (which includes the GPRS packet idle mode from a radio resource control point of view), the UTRAN Connected Mode and the GPRS packet transfer mode. Within UTRAN Connected Mode, the Cell Connected and URA Connected states are included. The Cell Connected state has some substates, not shown in the figure. 

It further shows the transitions between Idle Mode and UTRAN Connected Mode, transitions within UTRAN Connected Mode and also the transitions between UTRAN Connected Mode and GSM/GPRS. 
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Figure 1. UE RRC states and state transitions including GSM/GPRS  (IP only)

[Note 1: The indicated “Radio access modes” in Idle Mode are only included for clarification and shall not be interpreted as states.]

When using IP domain services, the UE initiates cell reselection from an GSM/GPRS cell to an UTRAN cell to change from Idle Mode to “Connecting” state, and uses the RRC Connection Establishment procedure for the transition to “Cell Connected“ state.

When the RRC Connection is established from GSM/GPRS, the RRC Connection request message contains an indication, that UTRAN needs to continue an already established GPRS UE context from the CN. This indication allows UTRAN to e.g. prioritise the RRC Connection request from the UE.

In “Cell Connected” state UTRAN is using UE or network initiated cell reselection to an GSM/GPRS cell and changes from “Cell Connected” state to “Connecting GPRS” state. The possibility to make a cell reselection from “URA connected” state to “Connecting to GPRS” state is currently FFS.  If the cell reselection was successful the UE enters Idle Mode (GPRS Packet Idle mode).  The UE sends Packet channel request from Idle Mode (GPRS Packet Idle mode) to establish a Temporary Block flow and enter GPRS Packet Transfer Mode.  In the GPRS Packet Transfer Mode the UE sends a RA Update request message. The RA Update Request message sent from the UE contains an indication that GSM/GPRS need to continue an already established UTRAN UE context from the CN. This means that the RA Update request is always sent for the transition from UTRAN Connected Mode to GSM/GPRS regardless if the RA is changed or not.

[Note: The reason for using RA update instead of a new message is to reduce the impact on the existing GSM/GPRS specification.]
2.2 Transition from UTRAN Connected Mode to GPRS, UE initiated

When the UE is in Cell Connected State and in one of the substates (RACH/DSCH or RACH+FAUSCH/DSCH), (RACH/FACH or RACH + FAUSCH/FACH), the UE typically initiates the transition i.e. the UE measures, evaluates and initiates the cell reselection. The amount of information the UE have with regards to the channel configuration of the GPRS cell before the cell reselection is FFS. Some information may be broadcasted to the UE from UTRAN to speed up the procedure.

The UE transition from UTRAN Connected mode starts when the UE triggers the cell reselection. The transition to GPRS is finished when the UE context is connected to GSM/GPRS. 
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Figure 2. UMTS to GSM/GPRS transition, UE initiated

The UE selects a GSM/GPRS cell. After having switched to CCCH in the GSM cell the UE reads the system info broadcasted in the GSM/GPRS cell. The UE then initiate a temporary block flow by sending PACKET CHANNEL REQUEST. 

If the temporary block flow is successfully established the UE enters GPRS PACKET TRANSFER MODE.

The UE sends a RA UPDATE REQUEST message to CN/AS to indicate to NAS that the UTRAN UE context need to be transferred to GPRS. Note that the RA update message is sent regardless if the RA read in the system info is changed or not.

The reason for using RA update instead of a new message is to reduce the impact on the existing GPRS system.

CN validates the UE presence in the new RA and if the presence of the UE is allowed the CN responds with a RA UPDATE ACCEPT message that may include a new connection identity. 

The UE may confirm the new identity by sending a RA UPDATE COMPLETE depending on the content of the RA UPDATE ACCEPT message.

CN is then able to release the Iu connection and that also releases the UTRAN resources that was used for the UE in UTRAN Connected mode.

2.3 Transition from UTRAN Connected Mode to GPRS, network initiated

When the UE is in the substate DCH/DCH or DCH/DCH+DSCH of cell connected state, UTRAN uses a network initiated cell reselection. The transition is here triggered by the “Inter-system handover command” message sent from the UTRAN. The transition to GPRS is finished when the UE context is connected to GPRS. 
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Figure 3. UMTS to GSM/GPRS transition,  network initiated

UTRAN have provided the UE with information regarding how the GSM/GPRS neighbouring cell shall be measured and reported by using broadcast information or UE specific information.

The transition is triggered by a “Inter-system handover command “ sent from the Network.

This message contains all information for the UE to be able to switch to the CCCH/PCCCH in the indicated GSM/GPRS cell and initiate a temporary block flow.

The rest of the sequence is done according to the UE initiated case described above.

2.4 Transition from GPRS Packet Idle Mode to UTRAN Connected Mode 

When the UE selects a new cell the UE leaves the Packet Transfer Mode, enters Packet Idle mode where it switches to the UTRAN cell. The amount of information the UE have with regards to the channel configuration of the UTRAN cell before the cell reselection is FFS. 

The UE transition from GPRS Packet Idle Mode to UTRAN Connected mode starts when the UE initiates the cell reselection. The transition to UTRAN Connected Mode is finished when the UE context is connected to UTRAN.
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Figure 4. GSM/GPRS to UMTS transition

The UE selects a UTRAN cell. After having switched to CCCH in the UTRAN cell the UE reads the system info and sends RRC Connection Request to UTRAN. In the RRC Connection Request the UE indicates to UTRAN that there exist an established GPRS UE context that need to be connected to UTRAN.

In cell connected state the UE sets up a signalling connection to NAS and informs NAS that the UE context needs to be transferred from GSM/GPRS to UTRAN. The NAS signalling to be used here is FFS but is however out of scope for RAN WG2.

The NAS then initiates the set up of appropriate Radio Access Bearers.
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