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1 Introduction

Iu-ps is advocated for the GERAN R00 interface to the 3G packet core as described at EDGE WS #10 in [1], and at SMG2#33 in [2], [3] and [4].  Lucent further elaborates on the Iu-ps choice in a companion contribution [5] to this joint S2/SMG12/SMG2 adhoc.  Among the benefits for using Iu-ps that were mentioned in these contributions are the alignment with UMTS/UTRAN architecture, bearer services, and QoS handling.

One additional advantage in the selection of Iu-ps for the GERAN-3G core interface is in handover and reselection (i.e. both real time and non real time) between GERAN and UTRAN and between GERAN to GERAN.  

2 GERAN Iu-ps to Core Implications

Selection of Iu-ps between GERAN and the 3G-SGSN allows for the reuse of RANAP.  It also implies the adoption of the UMTS Session Management and Mobility Management mechanisms, which would facilitate mobile movement and QoS interoperability between the GERAN and UTRAN access networks.  This control plane is shown in Figure 1.  Note that reselection and handover would be handled internal to the GERAN, in RR, since cell level mobility is not part of the UMTS MM.
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Figure 1

RT packet handover must take place under the control of the network (RNC) versus the current (E)GPRS mechanism of reselection.  Current reselection is too slow and does not reserve resources at the reselected cell.  The main delays are in acquiring the packet system information messages on the common channels at the new cell and then attaching to the new cell.  Even then, the necessary resource allocation is not guaranteed.  So advanced reservation of resources in the target cell is required for effective RT support.  RANAP has already been designed to allow for advanced resource reservation as described in [6], [7], and [8].  It is therefore a good candidate for the GERAN case as well.  Any changes necessary for R00 RR would have to be accommodated in RANAP R00.

3 Intersystem Routing Area Updates

A Routing Area Update (RAU) is required every time a terminal moves between 2G (Gb based) and 3G (Iu-ps) based access network.   This not only can have QoS implications, it also increases the signalling load.  If the two access networks are connected to different SGSNs, then the HLR will also need to be updated. 

This reselection issue already exists today between R99 UMTS and GSM EGPRS and is independent of GERAN.  A mobile using best effort packet and reselecting between a UTRAN and BSC cell will cause this signaling updating load (updating HLR, GGSN, RAs, etc).  So it is advisable to keep Gb-Iups movement to a minimum.  Therefore, in R00, we propose Iups not only for RT but also for nRT which minimizes such crossover.  This also keeps GERAN on the UMTS evolution path going forward.

It would be nice to solve this cross-over problem for the R99 mobiles.  This could be done by emulating Gb and by having a sort of IWF between Gb and Iups.  This is seen as a more complex solution, however, and its feasibility is questionable for the R00 timeframe.  The separate Gb is a more feasible strategy, and would be applicable to R99 dual mode GSM/EGPRS and UMTS terminals.

An Iu-ps interface from GERAN to the 3G packet core network allows an operator to home both access networks on the same 3G SGSN.  This can be used to avoid HLR updating.  Further, cells of both access networks may be mapped into the same Routing Area (RA).  In this case, a terminal moving between the two access networks, either via reselection or handover, will not need to perform a RAU.  Such a configuration would reduce signalling load and allow easier maintenance of QoS .

4 Future Contributions

Real time inter-GERAN packet handover will require further study in some key areas.  These include the following, and will be the subject of future Lucent contributions.

· With EDGE, only hard handover is possible.  The benefits of a peer-to-peer GERAN logical signalling interface need to be examined.  This interface, if used, would not necessarily be limited to RT packet handover.

· To reduce handover mute time and increase handover quality, the RANAP relocation procedures can be enhanced to allow PDU bicasting from the 3G SGSN to source and target GERANs. 
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