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1 Introduction

Currently, three modes of operations are defined for a GPRS mobile station [1], depending on its ability to support simultaneous services with the CS and PS domains. From the ideal situation when all the terminals are capable of simultaneous support of CS and PS (i.e. class A), two relaxations have been made:

a) Class B: because the only foreseen way to implement class A capable terminals at the time was the inclusion of two radio units in the terminals, which was considered as complicated and expensive, although feasible.

b) Class C: because there are applications that only require communication with one of the domains and terminals that implements either CS or PS applications only are likely to be simpler.

This paper proposes a simplification in the definition of the MS modes of operation.

2 Deletion of ‘class B’

2.1 ‘Iu’ mode

GERAN Release 5 aims to align GERAN to UTRAN. In UMTS, there is no class B mode of operation in UMTS and all UEs are effectively either ‘class A’ or ‘class C’.

GERAN ‘Iu’ mode will also offer multiple bearers simultaneously. In this case, there is little justification for maintaining the definition of a mode of operation that allows the support of multiple bearers with both domains but only with one domain at a time. The simplification of the terminal implementation achieved with the definition of class B in Release 97 is not a valid argument since GERAN Release 5 ‘Iu’ mode capable terminals will not include two radio units. They will be an evolution of DTM [2], using multislot capabilities and GPRS-like multiplexing for the support of multiple bearers from/to the same user, where the network co-ordinates the allocation of resources so that it is compatible with the capabilities of the terminal.

2.2 ‘A/Gb’ mode

For backward compatibility reasons, GERAN Release 5 will also be able to operate in ‘A/Gb’ mode. Whether deleting class B mode of operation from the ‘A/Gb’ mode creates interoperability problems is studied in Table 1 below.

[image: image1.wmf]Network

Only A

(*)

A

(*)

+B

Only B

Only A

(*)

ü

ü

‚

A

(*)

+B

ü

ü

ü

MS

Only B

�

ü

ü

Ok

; MS or network

support both

Ok

; same 

capab. 

in

MS and network

support both


Table 1 – Interoperability combinations in ‘A/Gb’ mode.

Note (*): class A here means Dual Transfer Mode.
There are no interoperability issues when either the MS or the network or both support both class A and B modes of operation (in green in the table). The same is also true when the capabilities of the MS and the network are exactly the same, whatever they are (in blue in the table). The only issues may rise in the two remaining combinations:

· A class B only MS in a class A only network: this combination is not realistic, since there will not be class A only networks; all the networks supporting class A (i.e. DTM) will support class B.

· A class A only MS in a class B only network: this is the only problematic case. Although it could be avoided
, the solution is somewhat cumbersome and it does not address the underlying problem. Hence, to avoid this interoperability scenario, class B should be kept in the standards in ‘A/Gb’ mode. However, in order to ensure a minimal degree of service continuity, all dual mode capable terminals supporting GERAN Release 5 or higher should support DTM when in ‘A/Gb’ mode. Note that this does not mean a substantial extra complication of the terminal, as it already supports GERAN Release 5 and UTRAN. 

3 Proposal

As a further step approaching GERAN to UTRAN, it is proposed to align the classes or modes of operation of GERAN to those in UTRAN/UMTS. Hence it is proposed that for Release 5 (and onwards)

· Class A mode of operation is assumed as the default option for ‘Iu’ mode and is defined as mandatory in ‘A/Gb’ mode (i.e. DTM) when the terminal supports the ‘Iu’ mode (GERAN or UTRAN).

· Class B mode of operation is kept for GERAN ‘A/Gb’ mode for compatibility reasons, but it is not considered for GERAN ‘Iu’ mode

· Class C mode of operation is kept for both modes for simplicity reasons.

These decisions may need to be taken in conjunction with other Working Groups (e.g. TSG SA1, TSG SA2 or TSG CN1) and the outcome of the discussion in TSG GERAN should be communicated with an LS.
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� by making class A DTM mandatory in the network. DTM is optional for both the MS and the network in Release 99 and Release 4. Note that the full support of DTM is not needed in the network. A limited network support is possible by:


indicating the support of DTM in the appropriate SI messages broadcast in the cell,


indicating the support of DTM in the SI messages sent in band to a MS in dedicated mode (SI 6 message) and


understanding the DTM REQUEST message that the MS may send during a CS service to request a GPRS session and being able to answer at least with a DTM REJECT message.


Note that this solution would allow to remove the class B mode of operation from the standards simplifying them (e.g. 23.060 [3]), although it would be left as an operator choice as to whether actual class A DTM is provided or not.
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