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1. Introduction
In this contribution we describe what mobility mechanisms are currently specified for 2G, 3G and mobility in between 2G <-> 3G. 
In section 2, we will show that fundamentally only 3 mechanisms are used. In section 3 we will look in more detail at one of these mechanisms i.e. the (inter-RAT) handover mechanism and its principles.
NOTE 1:
The description is intended to be at a suitable level of detail for this workshop, without going in to much detail for all RAT’s/cases.
NOTE 2:
Domain change related aspects are not discussed in this document

2. Three “mobility mechanisms”
Mobility in 2G, 3G, and inter-2/3G is based on 3 different mobility mechanisms:

A) Cell reselection

· UE autonomously reselects between cells based on radio conditions

B) Cell Change Order
· Possibly based on UE measurement reports, the network instructs the UE to reselect to another cell

C) Handover

· Possibly based on UE measurement reports, the network instructs the UE to switch to another cell and indicates what configuration to use in the new cell

Table 1 compares these 3 mobility mechanisms on the aspects of who is primarily in control (UE or network) and whether the resources are prepared at the target cell (and corresponding RAN nodes and CN nodes) before the UE reports itself in the target cell.
	                 Preparation of 
             target resources

Control
	No
	Yes

	UE
	Cell reselection


	N.A.

	Network
	Cell Change Order


	Handover


Table 1: Mechanism comparison
These 3 approaches can be found in multiple “flavours” across the different 3GPP RAT’s:


GSM
· GSM mobility is based on cell reselection in idle mode and mainly on handovers in dedicated mode.

GPRS

· GPRS mobility was initially only using different flavours of cell reselection and cell change order:
· In Network Control Mode 0 (NC0) normal mobility relies on autonomous cell reselection by the MS.
· In Network Control Mode 1 (NC1), the MS reports measurements to the network, but still normal mobility relies on autonomous cell reselection by the MS.
· In Network Control Mode 2 (NC2), normal mobility relies on MS reporting measurements to the network and acting on cell change order commands from the network

· By adding network assistance to NC0 or NC1 in GPRS Packet Transfer mode, the network can provide cell information for a neighbouring cell before the UE actually goes to this cell, thus limiting the interruption time.

· Only in Rel-6, PS handover functionality was introduced.

UMTS

· UE mobility in Idle, PCH and FACH states is based on cell reselection. 
· In DCH state, mobility is based on handovers.
· At RRC Connection release, a cell change order to other frequencies/RAT’s is supported.
2G/3G InterRAT mobility

· Cell reselection is basic mechanism for the “non-active UE”, typically leading to a Location/Routing Area update in the target RAT.
· For the more active UE, the CS domain always relied on handover functionality.

· In line with original mobility handling in GPRS, inter-RAT mobility for the PS domain was at first handled by the cell change order mechanism (PACKET CELL CHANGE ORDER in 44.060; CELL CHANGE ORDER FROM UTRAN in 25.331). In Rel-6, mobility based on PS handovers was added.
Whereas in all cases, the mobility for “non-active” UE’s is handled based on UE autonomous cell reselection, as can be seen from the list above, mobility for “active” UE’s was originally handled differently between CS and PS domain, but has converged in recent releases towards the use of handovers. Due it its preparation, the handover mechanism will always result in lower interruption times than the other 2 mechanisms. 
In the next section we look in more detail at the inter-RAT handover mechanism since it is assumed to be most relevant for this meeting.

3. Inter-RAT handovers

The Inter-RAT handover is based on a few key principles:
1) In multiple RAT scenarios, the UE uses a single RAT for all in-progress services.

2) Inter-RAT handover decision is made (and the handover command is sent) by the serving RAN. The target RAN may exercise admission control to UEs that are handed over.

3) The serving RAN receives information from the target RAN that can be included in the handover command.

Figure 1 shows the message sequence for an inter-SGSN inter-RAT handover between GERAN and UTRAN:
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Figure 1: Inter-RAT handover from GERAN to UTRAN
The three principles mentioned above are reflected in the following way in this sequence:
1) In multiple RAT scenarios, the UE uses a single RAT for all in-progress services.
· The UE switches RAT between message (7) and message (8).

2) Inter-RAT handover decision is made (and the handover command is sent) by the serving RAN. The target RAN may exercise admission control to UEs that are handed over.
· The source BSC decides that the handover is required and triggers the “PS Handover Required” message (1).

· The target RNC can perform admission control when receiving the “Relocation Request” (message (3)).

3) The serving RAN receives information from the target RAN that can be included in the handover command.

· Via messages 4, 5, 6 and 7, the target RNC is able to provide a detailed radio configuration to the UE with the UTRAN RRC message “HANDOVER TO UTRAN COMMAND”.
Above three principles are already also applied for handovers to/from the CDMA-2000 non-3GPP RAT.
4  Conclusion
In this contribution, we provided an overview on mobility mechanisms present in 3GPP. The RAN workshop is kindly requested to take the above information into account in further discussions and decisions.

If handover would be selected as the appropriate mechanisms for mobility with additional non-3GPP RAT’s, it seems preferable to continue to apply the same key principles as described in section 3.
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