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1 Introduction

Three modes of operations or classes have been defined for a GPRS mobile station [1] depending on its ability to support CS and PS services. This paper analyses the need to keep the current definition of MS classes in Iu mode. This issue was also partially addressed in [2].

2 Discussion

2.1 Introduction

The definition of GPRS entailed, amongst other things, two major changes to the GSM architecture and protocols in order to provide the packet-based services:

· the introduction of a PS domain in the Core Network and

· the definition of packet channels (and procedures) on the radio interface.

Between Release 97 and Release 4, the terminal support of GPRS implicitly means the support of the both radio interface and the Core Network “packet procedures”. In Release 5, these two sets of protocols are not so correlated. The following sections of this document study the significance of the modes of operation from two points of view: the radio interface and the Core Network.

2.2 Radio aspects

2.2.1 MS classes

2.2.1.1 Class A

In Release 5, the support of Iu mode implies the support of both dedicated and shared channels. Thus a mobile supporting Iu mode shall support the GPRS radio interface procedures; that is,

· the RLC/MAC procedures in 44.060 [3] 

· the packet procedures in 44.018 [4]: packet establishment on CCCH, GPRS procedures on dedicated mode and DTM related procedures.

and, in general, all the radio interface functionality that today is conditional to the support of GPRS. Note that this is irrespective of whether or not the mobile supports the full GPRS functionality to get GPRS service via the PS domain of the Core Network. So, from the radio interface viewpoint, all Iu mode capable mobiles are class A. See, however, some other considerations in 2.2.2.

2.2.1.2 Class B

When the mobile classes or modes of operation were defined, the only foreseen way to implement class A terminals was the inclusion of two radio units in the handset, which was considered to be complicated and expensive, though feasible. Later, the implementation of simpler class A terminals was made possible by the definition of Dual Transfer Mode (DTM) [5] in Release 99. DTM exploits the multislot (or, rather, the multi-subchannel) capabilities of the terminal by allocating a dedicated and one or more shared channel in a configuration allowed by the multislot capability of the mobile.

As explained above, Iu mode terminals shall support traffic on both dedicated and shared channels (i.e. DBPSCH and SBPSCH, respectively) along with the procedures for their establishment, maintenance and release. This support will be done as an enhancement of the DTM concept by allocating to the mobile one or more dedicated channels and one or more shared channels.

Therefore, there is no need for the concept of ‘class B mode of operation’ in Iu mode.

2.2.1.3 Class C

From the radio perspective, Iu mode capable handsets cannot be class C, as explained in 2.2.1.

2.2.2 Issues on multislot capability

As in A/Gb mode, an Iu mode mobile station will have a certain multislot capability, indicating the maximum number of channels that it can support. There are some issues that need to be clarified or resolved.

a) Pre-emption: when the maximum number of channels is allocated, it should be possible to pre-empt a channel carrying lower priority information than the one that needs to be established.
b) Impossibility to establish a service: when the maximum multislot capability of the terminal is exhausted, there may be a request to establish a new channel to support another service. If there is no pre-emption of a lower priority channel, it will not be possible to connect such service. It may need to be clarified what the behaviour should be after an unsuccessful attempt to establish a service, but this should not be considered as class B behaviour (i.e. it needs not perform a suspend procedure towards the SGSN).
c) Variable multislot capability: ideally, the mobile would indicate its capability by stating a certain multislot class in (see 45.002 [6]) a Classmark message. However, the multislot class may be dependent on, for instance, the number of dedicated channels allocated. It would not be very efficient to state independent multislot classes for zero dedicated channels (i.e. GPRS multislot class), one dedicated channel (i.e. A/Gb mode DTM), two, etc. A more compact method to indicate the multislot capabilities must be found.
Note that the support of EDGE needs also to be considered since it is likely to affect the multislot class.
2.3 MS classes — CN aspects

From the perspective of the Core Network —or of the service capabilities of the terminal— nothing is changed by the introduction of Iu mode: there will continue to be applications that only require communication with one of the domains. Since terminals that implement either CS or PS applications are likely to be simpler, the possibility to build handsets that are not class A (i.e. CS only, PS only) should not be prevented. These terminals should behave in the same way as CN class A mobile that is attached only to one domain.

As for GPRS, there is no need for an explicit indication of the mobile class. Whether or not the mobile station supports services via a certain domain is determined by whether or not the mobile implements the CN procedures for such domain, i.e. attach, location management, PDP Context activation, etc.

3 Conclusions and recommendations

The introduction of Iu mode in Release 5 breaks the close relationship between the CN domain providing a service and the type of procedures used on the radio interface in previous releases. Any mobile that supports Iu mode shall support all the radio channels and procedures so far associated to GPRS. Hence, from the radio point of view, all Iu mode terminals are class A. The implementation of Iu mode can be considered as a generalisation of Release 99’s DTM where the allocation of channels is done in a single carrier while respecting the multislot capabilities of the mobile.

From the CN point of view, mobiles will continue to be able to be connected to either one or both CN domains.

Vodafone thus kindly requests GERAN2 to agree that all Iu mode terminals are effectively class A although can attach independently to each CN domain. Therefore no distinction (i.e. classes) shall be made between Iu mode mobiles and the specifications shall describe a single behaviour. Hence, the term class shall be avoided in the Iu mode specification.
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Figure 1 – Summary of possible classes in Iu mode from the radio and CN viewpoints.

Vodafone would recommend that companies investigate the remaining open issues of how to perform a possible pre-emption of channels and how to indicate in a compact way the multislot capabilities of the mobile.
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