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1 Introduction

This paper proposes to define DTM multislot classes in Release 4, in addition to the three existing ones in Release 99.

2 Proposal

2.1 New classes

Figure 1 shows the three DTM multislot classes currently defined in Release 99. It is proposed that the three multislot classes depicted in Figure 2 are defined in Release 4. Both sets are summarised in Table 1.
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Figure 1 – Existing DTM multislot classes in Release 99.
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Figure 2 – Proposed DTM multislot classes in Release 4.


Direction
Downlink
Uplink
Sum


Domain
CS
PS
Sum
CS
PS
Sum



Class 1
½
½
1
½
½
1
2

R99
Class 5
1
1
2
1
1
2
4


Class 9
1
2
3
1
1
2
5


Class 2
½
1 ½
2
½
½
1
3

R4
Class 4
½
2 ½
3
½
½
1
4


Class 8
½
3 ½
4
½
½
1
5

Table 1 – Summary of existing and proposed DTM multislot classes.

DTM terminals may support a higher multislot class when they operate in packet transfer mode than when they operate in dual transfer mode. Even if the multislot capability is the same, in dual transfer mode resources need to be allocated to speech. For service continuity, it is desirable that the number of timeslots for GPRS in packet transfer mode and in dual transfer mode is comparable, especially on the downlink. Otherwise, there could be a considerable reduction in the data rates upon the transition from packet transfer mode to dual transfer mode (e.g. the user is engaged in a data session and receives a speech call). This reduction could potentially be to one eighth of the initial data rate (e.g. from 4 to ½ timeslots: from 4+1 (E)GPRS to 1+1 DTM).

A possible solution to increase the downlink (E)GPRS data rates in dual transfer mode without modifying significantly the complexity of the mobile is to reduce the uplink allocated resources to one timeslot (TCH/H plus PDCH/H). Then, with the same multislot capability, the MS may support a higher number of timeslots in the downlink.

2.2 Release

During the standardisation of DTM in Release 99, it was agreed that other classes could be defined in the future, although for future releases. Since it is desirable to solve the problem described in section 2.1 above as soon as possible, the definition of these three new classes is proposed for Release 4.

2.3 Incremental support

In DTM Release 99 multislot classes 1, 5 and 9 were defined and the concept of incremental support was used. If an MS supports class 5, then it also supports class 1 and if an MS supports class 9, then it also supports class 5 (and thus class 1).

In Table 2, the classes have been sorted in order of complexity. The complexity has been measured, first, as the sum of timeslots in both directions and then —when the sum is the same— as the maximum number of timeslots in either direction. This is also depicted in Figure 3.


Direction
Downlink
Uplink
Sum

Release
Domain
CS
PS
Sum
CS
PS
Sum


R99
Class 1
½
½
1
½
½
1
2

R4
Class 2
½
1 ½
2
½
½
1
3

R99
Class 5
1
1
2
1
1
2
4

R4
Class 4
½
2 ½
3
½
½
1
4

R99
Class 9
1
2
3
1
1
2
5

R4
Class 8
½
3 ½
4
½
½
1
5

Table 2 – Existing and proposed DTM multislot classes sorted in increasing complexity.
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Figure 3 – Incremental support of DTM optional classes.

2.4 Implementation

The extension of the defined classes can be done with one additional bit in Release 4. Thanks to the interleaving of the optional classes in Release 99 and 4 (see Figure 3), the additional bit can be interpreted as one increment with respect to the Release 99 class indicated. For example, if the MS indicates class 5 on the Release 99 part (2 bits) the extension bit would mean whether the next increment (class 4) is supported or not.

This modification can be done in the Classmark 3 as shown in Figure 4; a parallel change is done in the MS Radio Access Capabilities [1]. The stage 2 [2] needs to be updated as well [3].

<Classmark 3 Value part> ::=


[…]


{ 0 | 1
< DTM GPRS Multi Slot Class : bit(2) >



< MAC Mode Support : bit >



{ 0 | 1< DTM EGPRS Multi Slot Class : bit(2) > } }


{ 0 | 1 <GSM 700 Associated Radio Capability : bit(4)>}


< Extended DTM GPRS Multi Slot Class : bit >


< Extended DTM EGPRS Multi Slot Class : bit >


< spare bit > ;

---------------------

DTM GPRS Multi Slot Class (2 bit field)

This field indicates the GPRS DTM capabilities of the MS. The GPRS DTM Multi Slot Class is independent from the Multi Slot Capabilities field. It is coded as follows:

Bit

2 1



0 0

Class 1 supported



0 1

Class 5 supported



1 0

Class 9 supported



1 1

Reserved. If received, the network shall interpret this as ‘00’ 

DTM EGPRS Multi Slot Class (2 bit field)

This field indicates the EGPRS DTM capabilities of the MS. The DTM EGPRS Multi Slot Class is independent from the Multi Slot Capabilities field. This field shall be included only if the mobile station supports EGPRS DTM. This field is coded as the DTM GPRS Multi Slot Class field.

Extended DTM GPRS Multi Slot Class (1 bit field)

This field indicates the extended GPRS DTM capabilities of the MS. The Extended GPRS DTM Multi Slot Class field is independent from the Multi Slot Capabilities field, but has to be interpreted in conjunction with the GPRS DTM Multi Slot Class field. It is coded as follows, where ‘DGMSC’ denotes the DTM GPRS Multi Slot Class field:

Bit

1



0
If DGMSC=‘00’: class 1 supported; if DGMSC=‘01’: class 5 supported;



if DGMSC=‘10’: class 9 supported.


1
If DGMSC=‘00’: class 2 supported; if DGMSC=‘01’: class 4 supported;



if DGMSC=‘10’: class 8 supported.

Extended DTM EGPRS Multi Slot Class (1 bit field)

This field is not considered when the EGPRS DTM Multi Slot Class field is not included. This field indicates the extended EGPRS DTM capabilities of the MS. The Extended DTM EGPRS Multi Slot Class field is independent from the Multi Slot Capabilities field, but has to be interpreted in conjunction with the EGPRS DTM Multi Slot Class field. This field is coded as the Extended DTM GPRS Multi Slot Class field.

Figure 4 – Addition of Release 4 DTM optional classes in Classmark 3.

2.5 Interoperability scenarios

There are four possible scenarios depending on the release that MS and BSC implement:

1. R99 MS in an R99 BSC: as today; no interoperability problem.

2. R4 MS in an R99 BSC: there are two cases:

a) If the MS indicates an R99 optional class (5 or 9), the network will understand it correctly, but it will not allocate any of the new R4 optional classes, despite the fact that the MS supports them.

b) If the MS indicates one of the new R4 optional class (2, 4 or 8), the network will understand it as the R99 class immediate below in order of complexity, which will have to be supported by the R4 MS. In this case, the BSC will not allocate any of the new R4 optional classes either. For instance, if the MS indicates class 8, the BSC will understand class 9 and it will only allocate classes 1, 5 or 9.

3. R99 MS in an R4 BSC: the MS will indicate one of the three R99 classes and it will not include the R4 Extended DTM Multislot Class field. An R4 BSC would interpret the class correctly. In addition, as the BSC knows that the MS is R99, it does not expect the terminal to support the new, less restrictive classes. For example, if the R99 MS indicated class 9, the BSC correctly understands class 9 and it will only allocate classes 1, 5 or 9.

4. R4 MS in an R4 BSC: full supports on both ends; no interoperability problem.

3 Conclusions

Three DTM multislot classes are proposed in this paper in addition to the three existing ones. These classes allow higher (E)GPRS data rates in the downlink without modifying significantly the requirements for the mobile station, limiting the problem of the difference of (E)GPRS data rates when in packet transfer and dual transfer modes. The definition of these new classes is proposed for Release 4.
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