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Inter-BSC and inter-system handover 

1 Introduction

This contribution proposes principles for the handling of inter-BSC and inter-system handover in the following cases:

· Iups/Iucs inter-BSC handover

· Iups/Iucs GERAN-UTRAN handover

It shows the merits of aligning GERAN and UTRAN RRC state machines and protocols, similar Iu interfaces, and similar Iur control plane protocols in order to have:

· A timely completion of the GERAN R4 standard

· A maximization of GERAN/UTRAN commonalties

· Efficient handover support for both the CS and PS Domains, including in case of multi-RAB for the IM sub-system

2 UTRAN inter-RNC hard handover on Iu (SRNS relocation)

In RRC connected mode, the Iu and Iur interfaces support the complete mobility in the 4 RRC states, including state transitions.

2.1 Relocation procedure for UTRAN

The relocation procedure, by the use of the Iur control plane and the Iu control and user plane, allows the following:

· Prepare the handover execution so that resources can be reserved in the target cell

· Transfer the mobile context (RRC and lower layers) from the source to the target RNC

· Perform the handover itself, by transfer of the handover command message

2.2 Applicability to intra-GERAN case

GERAN, because it re-uses the complete Iu and the Iur control plane, can re-use the procedures defined for UTRAN for the GERAN case, with a few differences given below:

· TBFs should not be maintained in case of inter-BSC handover, and therefore L1 and L2 contexts are not transferred,

· CELL_UPDATE or GRA_UPDATE messages use a TBF which terminates in target BSS

2.3 Applicability to GERAN-UTRAN case

When looking at the handover procedures, and assuming the RRC protocols for GERAN and UTRAN are aligned, the same procedures should allow for the handover to/from UTRAN.

There are two cases to describe.

2.3.1 Handover based on cell re-selection

When arriving in the target cell, the MS/UE must perform CELL/URA/GRA UPDATE procedure, which will trigger an immediate relocation. The messages are sent on:

· The RACH on CCCH in UTRAN

· A TBF on shared resource in GERAN

These messages are sent on the Iur control plane for intra-UTRAN HO, on the Iur-g for intra-GERAN HO and Iur-i for inter-system HO (Iur-I is the same interface as Iur-g with only control plane but connecting a BSC and a RNC).

In order to achieve this, addressing should be harmonized so that a GERAN BSC and a UTRAN RNC can mutually address each other. This means that an equivalent of the SRNC-Id should be used for GERAN.

RRC signalling from RRC Mobility procedures in 25.331 can be re-used, with a modification of some IEs.

2.3.2 Handover prepared by the network

The preparation for the handover uses the Iu and Iur control plane interfaces. This type of handover allows RT relocation of multiple RABs, which is a requirement for the IM sub-system.

The preparation includes the establishment of the necessary resources in the target cell, typically dedicated channels.

Applicability of this type of handover to shared resources needs to be studied. This depends on whether Broadcast data can be obtained prior to handover; otherwise, the MS/UE would perform a network directed cell re-selection and would have to read broadcast data first, then establish a TBF.

For the PS Domain, Iu services to maintain loss-less relocation are used, based ona transfer of PDCP Sequence Numbers and PDCP-SDUs, as is done today for UTRAN rel 99.

RRC signalling from RRC Mobility procedures in 25.331 can be re-used, with a modification of some IEs.
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Fig.1 Intra-system and Inter-system Handovers using Iur, Iur-g and Iur-i 

3 Specification efforts

3.1 Iu/Iur interfaces

The radio parameters, which are transferred on the Iu and Iur interfaces, are carried on transparent containers for which the contents are specified in the RRC specification.

Therefore, support for inter-BSC or inter-system cases in UTRAN and GERAN RRC connected modes, should have an extremely limited impact on the Iu and Iur interfaces (potentially none). Stage 2 specifications dealing with SRNS relocation should be either reviewed so that applicability to GERAN is added, or simply kept as UTRAN only.

3.2 Radio interface

See companion contribution on RRC states [1]. Basically, all radio mobility procedures can be re-used, with some adjustments to reflect the fact that L1 and L2 parameters are not transferred in other states than CELL_DCH.

4 Advantages

There are several merits in handling inter-BSC or inter-system handovers the proposed way:

· Unification with UTRAN, therefore minimizing standardization and implementation efforts

· Simplification of inter-system handover based on common concepts as intra-system case

· Support for QoS for the PS Domain

· Spectrum efficiency, by transferring RRC contexts between BSCs, so as to minimize handover messages and radio signaling load (an important aspect optimized for UTRAN)

· Easier evolution and mutual benefits for GERAN and UTRAN

5 Conclusion

This contribution has shown how aligning GERAN RRC on UTRAN RRC allows re-using the Iu and Iur mechanisms as defined for UTRAN, and also allows an efficient handover both inter-BSC and inter-system.

It is proposed that the following principles are accepted:

· Maximization of commonalties between GERAN RRC states and UTRAN RRC states i.e. working assumption should be the 4 UTRAN RRC states, and all potential other states should be clearly justified if 4 states are shown insufficient

· Re-use of RRC mobility procedures with minimal impacts

· Re-use of Iu interface

· Definition of an Iur-g interface between GERAN BSS which re-uses the UTRAN Iur mobility procedures

· Definition of an Iur-i (for inter-system) interface also re-using the UTRAN Iur mobility procedures
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