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1
Introduction

In order to address the questions over how to handle mobility, this paper puts forward the Siemens perspective on the handover topic, including an offering on the main scenarios, inter system handover and UE capabilities for handover.
2
Discussion

2.1 Mobility Scenarios

Mobility can be broken down into two scenarios, mobility during a session and mobility outside of a session.  With the state machine described in [1] and [2] we have an additional state "dormant" as well, but this can be considered as one of the two other states (although which one is ffs).

2.1.1 Information needed for mobility functions
In order to make an accurate decision about handover, the eUTRAN needs to be informed of the following information:
· Availability of resource and load information in the target cell
· Availability of user and operator policies/preferences

· Support of some kind of "make before break" HO 
· Either explicit soft handover (dependant upon the final agreed radio scheme)
· Simply pre-configuring the UE and target cells before hard handover (preferred)
· Inter-system change trigger
· Measurements from neighbour system

· O&M configuration to trigger handover to new system based on measurements of the originating system
· Broadcasting inter-system info depending upon what measurements are expected
· Availability of neighbour-cell quality measurements from terminal.
2.1.2 Handover Control

The entity in command of the handover, and the required signalling is different depending upon whether the UE as an ongoing session (active state) or whether the UE has no ongoing session (camped state).  This is to ensure that in the active state the required resources are reserved before the UE moves to the new cell.
Ongoing Session

· Intra access type mobility when session is ongoing (( active-state) 
> assumed to be network controlled and network triggered
· Handover in the classical sense
· Inter access type mobility when session is ongoing (( active-state) 
> assumed to be network controlled and network triggered

· Handover in the classical sense
No Ongoing Session

· Intra access type mobility when no session is ongoing (( camped -state) 
·  assumed to be network controlled and UE triggered - Cell reselection
· Inter access type mobility when no session is ongoing (( camped -state)
· assumed to be network controlled and UE triggered - Cell reselection
Dormant state:
Dormant state presents us with a small problem – the UE has no active session, but may have resources reserved for fast access to the network – this means that it may fall in either the UE triggered or the network triggered state. 
2.2
Inter access type scenarios
Current UTRAN inter access type handover is considered between UTRAN and GERAN only.  The handovers can be characterised as either "normal" or "blind".  Currently the normal handover procedures (with support from UE measurements) require:

· Significant broadcast of information in the source system, and 
· Interruptions to the UE data reception in order to perform required measurements.

Since the deployment of LTE is expected to follow that of UTRAN (hotspots to start with – see figure 1), Siemens believe we can avoid additional complexity in the UE by avoiding direct measurements of GERAN from LTE.
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Figure 1:  Macro deployment scenario
In order to allow for measurements of UTRAN/different frequency, then there are a number of options for the UE behaviour:

· As today:  UE uses some kind of compressed mode mechanism

· Transmission gaps:  Assuming a TDMA component to the channel structure in the UL and the DL, it should be more than possible to schedule in a gap where the UE can make these measurements.  However, this will reduce the overall UE throughput
· Dual receiver:  Often talked about but never delivered, the benefits of dual receivers are clear – no need to interrupt ongoing transmission for measurements, potential for continuous measurements in handover area, pre-emptive BCCH reading.  The problem is the increased implementation cost, and this should be evaluated and a decision made on mandating dual receiver or not.

Siemens believe that dual receiver should be considered seriously, and the full implications of mandating it be evaluated.
Regarding interworking with other, non 3GPP, RATs – this will depend upon the level agreed upon in the architecture discussions, and hence should be discussed after the decision is made in SA2.
However, from a system perspective, we would like to ensure that there is no dual homing – i.e. “No parallel operation of different access technologies is required from a user point of view since this unnecessary complicates the mobility architecture.

2.3 MDC and bi-casting 
Some brief words on this topic since they depend much on RAN1s conclusions as tasked by RP.  Macro diversity combining is potentially used for ptp and ptm transmissions in the DL and for ptp transmissions in the UL.  However, for the UL ptp (and to some extent the ptm) they have significant impacts on the architecture, introducing a combining node between the ENodeB and the eGSN.  Whether this is compatible with the new requirements for U-plane latency should be investigated.
Regarding bi-casting, this is not considered critical from a delay point of view, but introduces the need for a multicast mechanism and a centralised U-plane node again.  Also, it introduces the need in the UE for duplicate detection.
3 Conclusions
Dual Receiver should be considered from the outset 

If a TDMA frame structure is used – this will alleviate the measurement problem somewhat. 

Network should control mobility in active state, UE in idle state, Dormant is ffs.
Inter System measurements on GERAN should not be considered.  UTRAN should be mandatory.  Other technologies – e.g. WLAN, will depend on architectural integration.
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