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DTM Minimum Configuration

1. Introduction

When DTM was standardised in Release 99, three multislot classes were defined (1, 5 and 9), where class 1 was defined as mandatory and the other two as optional. Class 1 was mandatory as it was seen as the simplest and the minimum requirement for the support of DTM. However, further studies on DTM have shown that the support of class 5 may be actually simpler in both the terminal and the network, since it does not rely on the concept of PDTCH/H, which was specifically introduced for DTM. The complexity of the DTM classes defined in Release 4 grows as follows:

· Class 5 (2D+2U) < Class 9 (3D+2U) <…

· … < Class 1 (1D+1U) [since it needs a PDTCH/H] < …

· … < Class 2 (2D+1U) < Class 4 (3D+1U) < Class 8 (8D+1U) [since they use n+½ timeslots in the downlink for the PS side].

This paper proposes to align the initial intention of incremental complexity of the DTM multislot classes to the actual complexity of the DTM implementations. The issues that need to be resolved somehow are
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Alignment of DTM minimum configuration with market needs and time-to-market
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Alignment of different vendors (MS & NW) implementations
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Enable IOT testing of DTM capable mobile stations

In this discussion paper, the DTM modifications targeting to address above points by minimizing the needed changes to 3GPP GERAN / CN1 specifications are described and the impacts analysed.

2. Proposed Solution

2.1 R99 Specification

When the specification was written quite some time ago, it seemed logical to choose DTM class 1 as the minimum capability. However DTM multislot class 1 would provide very low throughput (very limited service can be offered) and limit voice coverage and quality (AMR FR codecs can't be used) and due to its additional complexity may result in delay of the introduction of DTM services. In terms of efficiency, DTM multislot class 5 also allows AMR FR and HR and efficient sharing of EGPRS/GPRS resources with dynamic allocation. It is proposed to change the DTM core capability from DTM multislot class 1 to DTM multislot class 5 from R99 onwards. In order to ease early introduction of DTM multislot capability, the mandatory support for single slot DTM operation is removed.

The change to R99 specifications is to
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[03.55] change the DTM core capability to DTM multislot class 5 and; 
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[03.55] remove the mandatory support of single slot operation from the basic R99 DTM capability
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[24.008] the interpretation of a spare code point is changed from DTM multislot class 1 to DTM multislot class 9.

As a core capability the DTM Class 5 allows flexible and effective way to multiplex several DTM users as shown in Figure 1.
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Figure 1 Timeslot allocation examples for 2 DTM Class 5 users

2.1.1 Impact Analysis

With these changes implementations can start with DTM multislot class 5 (2+2) without Half Rate PDCH. DTM multislot class 1 is made optional and half rate support is not mandatory for networks. 

2.2 Rel-4 / Rel-5 / Rel-6 Specification

It is proposed to change the DTM core capability from DTM multislot class 1 to DTM multislot class 5. In order to ease early introduction of DTM multislot capability, the support for single slot DTM operation is removed from the “basic R99” DTM functionality. In addition, support for DTM multislot class 11 is added to the “R99 subset” from Rel-4 onwards. No changes to the Rel-4 extended DTM capability, e.g. support of single slot DTM operation is mandatory for a mobile station supporting Rel-4 DTM extensions.

The change to Rel-4 (and Rel-5) specifications is to

[image: image8.png]



[43.055] Change the DTM core capability to DTM multislot class 5 and remove the single slot operation from the basic R99 DTM capability 
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[43.055 & 24.008] Support for DTM multislot class 11 is added as an option without the need to support Rel-4 DTM extensions (i.e. support for multislot configurations with HR PS channels)

2.2.1 Impact Analysis

In Rel-4 the “R99 DTM subset” is supported with addition of support of DTM multislot class 11. The minimum Rel-4 implementation is DTM multislot class 5 as in R99. The support of halfrate multislot configurations are mandatory when extended DTM multislot class support is indicated.

3. DTM Half Rate Support

The use of half rate can boost the packet bit rates compared to the PDCH/F capable DTMS MSs by enabling 0.5 or 1.5 more timeslots for downlink (e.g. from 2 PDCH/F (class 9( to 3 PDCH/F and 1 PDCH/H(class 8(). For example with Multislot Class 8 or higher the data rates in downlink may yield up to 207 kbit/s during the AMR/HR conversation. In comparison the DTM MS Multislot class 9 without HR capability offers 118kbit/s.

The HR enables also use of single slot configuration (class 1), which may be beneficial in the congested network.

So Rel-4 HR DTM multislot classes can be seen as a clear enhancement on top of R99 FR DTM operation. It is therefore important to keep the possibility to implement these classes at the same time as the initial implementations of DTM are simplified.

4. Further Issues to be Considered

Compatibility Issues

A network not supporting the half-rate packet data channels may be unable to support GPRS class A operation for a DTM capable mobile station, if the DTM multislot class of the mobile station require a half-rate packet data channel in dual transfer mode (i.e., DTM multislot classes: 1, 2, 3, 4 and 8).

In this case, the network should remove the indication of DTM support sent to the mobile station in the SYSTEM INFORMATION TYPE 6 message on SACCH. It is assumed that the mobile station in this case shall determine that DTM is not supported in the cell and that it sends a GPRS SUSPENSION REQUEST message (TS 44.018, sub-clause 3.4.25.3). The mobile station shall then operate in GPRS class B for the remaining duration of the call.

Exclusive Allocation

It could be considered whether it is useful to restrict the use of exclusive allocation in some way. The exclusive allocation prevents sharing of the uplink PDCHs between different mobile stations and it was defined for use in the single slot configuration, but as an option for classes 5 and 9. That might be acceptable in the single slot case, but is it still a valid MS option for the two-slot case or should be restricted to DTM single slot case only?

If this is not needed in the terminal, the network implementation would be simplified as it would reduce the number of options to implement/test. The removal of this option would also ensure a consistent handling of DTM terminals; otherwise, under situations of congestion in the cell, the terminals not supporting Dynamic Allocation may see the PS connection terminated and effectively behave as class B since the network is not able to “downgrade” them by sharing the PDCH.

Proposal for limited EA:

The exclusive allocation could be limited for PDCH/H only. This simplifies the early network implementations because the support for exclusive allocation would only be needed when single slot support is implemented for DTM. 

This proposal would make the current MAC Mode capability bit redundant.  
Use of AMR

When class 1 was defined as the mandatory DTM multislot class, it was also decided to make the support of AMR HR mandatory in the single slot configuration. If class 1 is now defined as optional, so it should be the support of AMR HR.

5. Conclusion

In order to match the minimum DTM configuration mandated by 3GPP specifications with commercial application requirements and to avoid all unnecessary complexity in the early DTM implementations, the proposal is to change the DTM minimum configuration from R99 onwards:  

· change the DTM core capability to multislot class 5
· change the support of single slot operation to optional in the basic R99 DTM capability
· support for multislot class 11 is added for Rel-4 as an option without the need to support Rel-4 DTM extensions
For exclusive allocation use, it is further proposed that it could be limited for PDCH/H only.

It is also proposed to lift the mandatory support of AMR (HR).
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