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1. Introduction

This paper addresses the main outstanding issues at the stage 2 level regarding the use of pre- defined configurations for handover from GSM to UMTS.

2. Discussion

2.1 Essential characteristics & usage

In the following the essential characteristics of pre- defined configurations are discussed as well as the typical usage. The latter is done in order to derive some additional requirements.

2.1.1 Paremeters included witin a pre- defined configuration

A pre- defined radio bearer configuration includes parameters for 

· Radio bearers: RLC mode and mapping information. Parameters may be included both for radio bearers used for signalling and for a speech or UDI RAB,

· Transport channels: TFCS, TF, TTI, coding, rate matching, crc

· Physical channels: mainly power control info

2.1.2 Required number of pre- defined configurations

Further analysis of the detailed parameters leads to the following conclusions:

· Services: each service requires different pre- defined configurations. The services for which predefined configurations are needed include the following: speech, some UDI services

· Modes: each UTRA mode requires different pre- defined configurations; FDD & TDD require different pre- defined configurations

· Cells specific: for the power control parameters currently included within pre- defined configurations different values may be needed for different cells e.g. macro & micro cells. Inter RAT handover does not occur very often. Therefore, it is not essential to have very precise values for the initial power related parameters. Alternatively, it may be possible to exclude these parameters from the pre- defined configurations.
· Equipment implementations: it may be needed to have pre- defined configurations for different equipment implementation e.g. concerning RLC parameters. It is likely that different UTRAN implementations do not support exactly the same radio bearer options especially concerning RLC toolbox options. Operators may be able to ensure that the UTRAN equipment implementations used in their network have a common subset of parameter values/ options. If however this is not the case, multiple pre- defined configurations are needed.

The current RRC specification supports upto 16 predefined configurations. This is considered to be just sufficient e.g. it can be used to support 4 services, 2 modes and 2 different equipment implementations. Introducing more pre- defined configurations is considered to have more drawbacks than advantages. These drawbacks include additional load on the broadcast channel and more severe requirements on UE storage.

2.1.3 Requirements concerning updating mechanisms

Pre-defined configurations become obsolete in the following cases:

· Modification of the mapping of a service onto radio resources e.g. due to change of standard, ISG document, etc

· Upgrading of UTRAN equipment

The abovely listed events are quite rare e.g. they occur in the order of once or twice per year. The current standards include support of a 4- bit value tag. This is considered sufficient to prevent problems due to the wrapping around of the value tag e.g. it is unlikely that a UE returning from a long trip abroad mistakes a new value tag for an old one.

In addition to the abovely listed events, cell planning changes affecting power settings may also make a pre- defined configuration obsolete. As stated before, the power control parameter settings included within the pre- defined configurations need not be very precise. As a result, they only need to be updated in case significant changes are required, which should happen rather infrequently.

2.1.4 Specifying pre- defined configurations within the standard (Hard coding)

Instead of using downloaded pre- defined radio bearer configurations, it has been considered to use hardcoded radio bearer configurations, that is to specify the parameter values/ options for several pre- defined radio configurations in the standard rather than downloading them to the UE. Hardcoded configurations have the advantage that the values need not be downloaded into the UE and hence they are always available.

However, the disadvantage is that the values for all these parameters need to be fixed, which will severely limit the flexibility for the UTRAN. Although there is agreement on some values, as specified within the GSMA ISG document about typical radio interface parameter values, this only covers a subset of all parameters included within the IE “Pre- defined radio bearer configurations”. There are other parameters, especially the RLC toolbox options (specified within IE “RLC mode”), for which neither UTRAN requirements nor typical values have been agreed. These RLC toolbox options mainly include options regarding polling options, discarding, and status reporting. 

Considering the large number of possible combinations of the parameter values & options provided within the current specifications, it is unlikely that different UTRAN implementations support exactly the same combinations. In this respect, the RLC options are more important than the RLC parameter values, although not all implementations may support the same value ranges. Also, network operators may prefer different combinations depending on the targeted applications. Moreover, it is expected that that further tuning/ optimisation of the concerned RLC parameter values will be needed during operation of the system. As indicated before, it is acceptable to temporarily apply less optimal RLC toolbox options & parameter values.

One option to overcome the above problems is to move the RLC toolbox related parameters from the pre- defined configurations to the actual handover command message. However, the size of the concerned information is significant, even to such an extend that it will increase the size of the handover command message well above the limit for a non segmented GSM air interface message. If the information anyhow does not fit within a single segment, hardcoded pre- defined configurations require can only be transferred succesfully in case the GSM radio link is of sufficient quality. Thus, the advantage of using hardcoded values as compared to using a completely specified handover message is reduced to faster transfer message due to a lower number of segments. This reduced advantage should be weitghted carefully against the increased complexity of introducing an additional mechanism which also requires a parameter table of significant size.

2.1.5 Handover with no pre- defined configurations downloaded

In case no pre- defined configurations are stored in the UE when the BSS wishes to initiate handover to UTRAN, the UTRAN procedure can still proceed; in that case the target RNC may prepare a handover message including all parameters. Although this results in a segmented message at the GSM air interface, in many cases this need not be a problem.

It is considered that the typical scenario is that proper coverage is provided by 2G systems, in which case poor radio link quality will not be the typical cause for initiating handover from those systems. If the other RAT’s radio link quality is fair when initiating handover to UTRAN, it should not be a big problem to get a segmented message through. The size of the complete handover to UTRAN command message has been estimated for a typical example, resulting in a size of around 150 octets (see annex B). This means that 8 segments would be needed.

Should the network be deployed in such a manner that there are scenario’s in which handover is initiated because of poor radio link quality, the risk of not being able to get the handover message across may be reduced by making sure that nearly all UE download the pre- defined configurations in UTRAN, as suggested in [1].

To conclude, there does not seem to be an urgent need for mechanisms other than sending the complete handover to UTRAN message for those cases in which the UE has no pre-defined configurations stored when handover to UTRAN is needed.

2.2 Storage within UE/ USIM memory management

2.2.1 Storage within UE/ USIM

It has been proposed to store pre- defined configurations within the USIM. However, this has some disadvantages: if pre-defined configurations are to be stored within the USIM, this has a significant impact on the total USIM storage capacity requirements; predefined configurations may take around 5 kB while the current USIM’s supports 8 to 32 kB.

It should be noted that USIM memory access times are considerable. Assuming that upon handover fast access is required for the pre- defined configuration information, this implies that the USIM memory can only be used as a backup – the information needs to be stored in UE- memory also. In this scenario, the only gain provided by storage in USIM is that the settings are kept when porting the USIM to another UE. Since this is a quite rare event, the additional costs are considered quite high as compared to the functional gain. It should be noted though that the current specifications require that the pre- defined configuration information is cleared upon power off and after a timer of 6 hrs expires. These clearing events should be excluded for the pre-defined configuration case.

2.2.2 Prioritisation of HPLMN data

UE’s may store system information from old cells/ PLMN’s for use upon re- entry. However, presently no requirements are specified regarding the UE memory management concerning this information e.g. which information to clear when memory is needed but not available. As regrds to pre- defined configurations, the currentl version of the standard only states that the UE shall be able to store 16 different configurations. In case the currently selected PLMN does not use all of the 16 pre- defined configurations, the UE could keep pre-defined configurations received in a previously selected PLMN. As for other system information, no requirements are stated concerning which predefined configurations to clear first when memory is needed.

There have been proposals to prioritise pre- defined configurations for the HPLMN above those of other PLMNs. If this is needed, it is proposed to add a bit to every downloaded pre- defined configuration to indicate whether or not it may be overwritten outside the HPLMN.

3. Conclusion

To sum up, it is considered that the current procedure meet the requirements to a large extend. Only a few small changed may be desirable e.g. regarding the of predefined configuration information upon power off.
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A. Overview of parameters included within pre- defined configurations (Annex)

As an example, the following table provides an overview of the parameters included within the pre- defined configuration for speech.

Paremeter
Description

List of signalling RBs
RLC mode including discard, window sizes, timers, polling information

Mapping information including LogCH and its priority

List of RBs carrying speech RAB
RLC mode including discard, window sizes, timers, polling information

Mapping information including LogCH and its priority

Uplink info common for all TrCH 
TFCS including gainfactor information

Uplink TrCH info
Per TrCH: tti, TF, coding, rate matching, crc

Downlink info common for all TrCH
TFCS, same as UL but no gainfactor info

Downlink TrCH info
Per TrCH: TF same as UL, BLER quality target for UL outer loop

UL DPCH info
UL DPCH power control info: power offset, pc preamble,

Mode specific info: fdd: tfci existence, puncturing limit

DL Information common for all RL
DL DPCH info: mode specific info (fdd: spreading factor, dtx position, tfci existence)

Mode specific info: fdd: default DPCH offset value

B. Size estimation results

As an example, the following table provides information regarding the size of parameters included within the pre- defined radio bearer configuration information. The size estimations have been performed by encoding actual ASN.1 message (parts) for which values have been assigned as indicated in the following table.

Conversational speech 12.2 kbps (UL & DL) + SRBs 3.4 kbps (UL & DL)

The basic characteristics of this, scenario for which the size estimation details are provided in the following table, is described in [2, 5.4.1.4].

Information
Estimated size

Signalling RB information

· RLC mode information including discard, window sizes, timers, polling information

· Mapping information including LogCH and its priority
42-7

RAB information

· RLC mode including discard, window sizes, timers, polling information

· Mapping information including LogCH and its priority
19-1

Transport channel information, common for all TrCH

· UL information: TFCS (6 combinations, including gainfactor information)

· DL information: TFCS (same as UL but no gainfactor info)
21-4

21

-4

UL transport channel information, per TrCH

· DCH carrying speech, 3 formats (incl. Size 0): tti, TF, semi- static info (coding, rate matching, crc)

· DCH carrying speech, 2 formats (incl. Size 0): tti, TF, semi- static info (coding, rate matching, crc)

· DCH carrying speech, 2 formats (incl. Size 0): tti, TF, semi- static info (coding, rate matching, crc)

· DCH carrying speech, 2 formats (incl. Size 0): tti, TF, semi- static info (coding, rate matching, crc)
28-3

DL transport channel information, per TrCH

· DCH carrying speech, 3 formats (incl. Size 0): reference to UL TrCH Id, BLER quality target

· DCH carrying speech, 2 formats (incl. Size 0): reference to UL TrCH Id, BLER quality target

· DCH carrying speech, 2 formats (incl. Size 0): reference to UL TrCH Id, BLER quality target

· DCH carrying speech, 2 formats (incl. Size 0): reference to UL TrCH Id, BLER quality target
10-1

PhyCH information

· UL DPCH: UL DPCH power control info, fdd: [tfci- existence, rate matching]

· DL information common for all RL: DL DPCH information common for all RL, fdd: [default DPCH offset value]
5-6

TOTAL
128

NOTE
The figure after the dash indicates the number of bits

