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DTM Enhancements: support of high multislot classes

1 Introduction

At GERAN#23, Siemens presented a proposal to extend the support of DTM beyond Class 11 [1][2]. A revised version of the proposal was presented at GERAN2#23bis . In this contribution, a further revision is presented. In particular, the goal of the document is shown that the extension of DTM to mobile stations of high multislot classes can be made with no or minimal modifications to the existing resource allocation strategies.

In the document the following terminology will be adhered to:

· “assignment” refers to the timeslots that the MS is assigned when the GPRS session is set up or reconfigured, i.e. the timeslots that are provided in the assignment or reconfiguration message;

· “allocation” refers to the timeslots that are dynamically allocated to the MS during a TBF by means of the USF, i.e. that the network grants the MS permission to transmit upon among those that have been assigned.

Hence “assignment” is semi-static, while “allocation” is dynamic. Additionally:

· “configuration” refers to a particular assignment taking also into account the position of the CS timeslot; in other words, different configurations are such that the number of assigned timeslots is the same in both the UL and DL, but the position of the CS timeslot is different.

In the figures, the following conventions will be used:
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	packet switched timeslot
	[image: image21.bmp]

	the timeslot (which is assigned to the MS) contains a valid USF


	

	no activity

	

	circuit switched timeslot
	

	the timeslot contains a valid USF (but is not assigned to the MS)
	
	the timeslot is assigned to the MS but is not allocated


2 Extension to multislot classes 30-34 and 35-39

In this section, assignments for which Rx + Tx = 6 are considered
. These are possible for multislot classes 30 to 39, for which Sum = 6. In this section, the analysis is limited to Full Rate channels only.

2.1 Rx=5, Tx=1

In this case, the only UL timeslot needs to be assigned to the CS call; no UL timeslot is left for PS. Hence, DTM operation is not possible.

2.2 Rx=4, Tx=2

This assignment is only possible for classes 31-34 and 36-39. In this case, since one UL timeslot needs to be assigned to the CS call, only one UL timeslot is left for PS. There are two possible cases.

CASE 1

As shown in Figure 1, TS 3 could be assigned to the CS call; however, as stated in [3], the network should avoid assigning the circuit switched timeslot on the highest timeslot number, in order to allow BSIC decoding. So this configuration should be avoided.
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Figure 1: 1 UL TS assigned for PS

CASE 2

Alternatively, as shown in Figure 2, TS 2 could be assigned to the CS call.
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Figure 2: 1 UL TS assigned for PS

This case can be handled using normal Dynamic Allocation: the occurrence of the USF on TS 3 triggers the transmission in the UL on TS 3. Hence, for this configuration, DTM is possible with the existing allocation schemes.

2.3 Rx=3, Tx=3

This assignment is only possible for classes 32-34 and 37-39. In this case, two UL timeslots are assigned for PS. As shown in Figure 3, either TS 1 or TS 2 could be assigned to the CS call; in Figure 3 it is assumed that the CS call is located on TS 1.
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Figure 3: 2 UL TS assigned for PS

With this configuration, the MS can never monitor TS 3 in the downlink. Hence, EDA as is currently defined in the specifications could not be used. In fact, according to TS 45.002 [8], this configuration would not be possible, see the following note in subclause 6.4.2.2:

Note:
In case of extended dynamic allocation, the MS needs to support USF monitoring on all assigned uplink PDCHs as defined in 3GPP TS 44.060. This also restricts timeslot allocations where USF monitoring is not possible for all assigned uplink PDCHs, specifically because of the dedicated channel in case of dual transfer mode.

One possibility is to modify EDA in such a way that, in the case of DTM, of all the downlink PDCHs corresponding to the assigned uplink PDCHs, the MS is allowed to monitor only the subset which is compatible
 with the position of the CS timeslot and its multislot class. In the situation shown in Figure 3, the MS would be allowed to monitor only TS 2.


[image: image4.wmf] 

T

tb

 

T

tb

 

T

ra

 

0

 

Rx

 

1

 

2

 

3

 

4

 

5

 

6

 

7

 

0

 

1

 

2

 

3

 

4

 

5

 

6

 

7

 

Tx

 


Figure 4 - 2 UL TS allocated

The disadvantage of using a modified EDA is the loss of 'granularity' in the number of uplink timeslots that the MS can be allocated: the MS either is not allocated any UL timeslots (and therefore does not transmit) or it is always allocated 2 timeslots for transmission.

However, but placing the CS call on TS 2, it is possible to use EDA without any modifications. The MS will monitor TS 3 in the downlink when it is not transmitting on TS 1. And if the network wishes to reduce the number of PS timeslot that the MS is transmitting on from 2 to 1, it will have to leave a block during which the MS does not transmit at all, so that it is allowed to monitor both TS 1 and TS 3.
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Figure 5 - 2 UL TS allocated
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Figure 6 - 1 UL TS allocated

Given that for the case of a 3+3 assignment a configuration exists such that normal EDA can be used, it needs to be decided whether the configuration shown in Figure 3 (which requires a modified EDA) is allowed. This is further discussed in [4].

2.4 Rx=2, Tx=4

This assignment is only possible for classes 33, 34, 38 and 39. In this case, 3 UL timeslots are assigned to PS. As shown in Figure 7, it is possible to assign either TS 0 or TS 1 to the CS call; in Figure 7 the CS call is located on TS 0.


[image: image7.wmf] 

T

tb

 

T

tb

 

T

ra

 

0

 

Rx

 

1

 

2

 

3

 

4

 

5

 

6

 

7

 

0

 

1

 

2

 

3

 

4

 

5

 

6

 

7

 

Tx

 


Figure 7: 3 UL TS assigned for PS

This case can be handled by using Extended Dynamic Allocation modified as described in the previous section, whereby the MS is allowed to monitor only TS 1; the occurrence of the USF on TS 1 triggers the transmission in the UL on TS 1, 2 and 3.

The situation is slightly different if the CS call is located on TS 1. In this scenario, the occurrence of the USF on TS0 triggers the transmission in the UL on TS 0, 2 and 3, as shown in Figure 8.
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Figure 8- 3 UL TS allocated

However, when the MS is not transmitting on TS 0, it can monitor TS 2 in the downlink for the occurrence of the USF. By doing so, the network can signal to the MS that it is allowed to transmit only on TS 2 and 3:
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Figure 9- 2 UL TS allocated

Even in this case it is required to modify EDA, as the MS will never be able to monitor TS 3 in the downlink for the occurrence of the USF. However with this choice of the CS timeslot there is a higher flexibility in the number of timeslots that the MS can be granted permission to transmit on. Hence this particular configuration should be preferred to the one shown in Figure 7.

2.5 Rx=1, Tx=5

As shown in [1], for FR channels, with this assignment DTM is not possible.

2.6 Summary

Table 1 summarizes the analysis for classes 30-34 and 35-39.

Table 1
	Class
	1 UL PS TS
	2 UL PS TS
	3 UL PS TS
	4 UL PS TS

	30 / 35
	-
	-
	-
	-

	31 / 36
	DA
	-
	-
	-

	32 / 37
	DA
	EDA
	-
	-

	33 / 38
	DA
	EDA
	EDA (Note 1)
	-

	34 / 39
	DA
	EDA
	EDA (Note 1)
	Not possible with FR channels

	(Note 1): with restricted flexibility in the number of timeslots on which the MS can be granted permission to transmit


As can be seen from the table:

· With 1 UL TS (i.e 0 UL PS TS) or 5 UL TS (i.e. 4 UL PS TS), DTM is not possible.

· For all classes, DA or EDA can be reused for 1 UL PS TS or 2 UL PS TS.

· In some scenarios (e.g. 3 UL PS TS), a modified EDA should be used; the disadvantage is that full control of the number of timeslots that the MS is granted permission to transmit upon is not possible.

3 Extension to multislot classes 40-45

In this section, assignments for which Rx + Tx = 7 are considered. They are only possible for multislot classes 40 to 45, for which Sum = 7
. In this section, the analysis is limited to Full Rate channels only.

Note: For simplicity, in the following figures the time t0 between transmission and reception is not shown. This is indicated by the hashing in the figures.

3.7 Rx=6, Tx=1

The UL TS is assigned to the CS call – no DTM possible

3.8 RX=5, Tx=2

This assignment is only possible for classes 41-45. The CS call could be located on TS 3 or TS 4; however, due to the reasons explained in [3] (i.e. the network should avoid assigning the circuit switched timeslot on the highest timeslot number because of the BSIC decoding constraints), only TS 3 is possible, as shown in Figure 10.
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Figure 10 – 1 UL TS assigned for PS

In this case, the UL PS timeslot is such that the corresponding timeslot with the same TN is assigned to the MS in the DL. Therefore, normal DA can be used.

3.9 Rx=4, Tx=3

This assignment is only possible for classes 42-45.
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Figure 11 – 2 UL TS assigned for PS

The CS call can be located on TS 2 or TS 3 (the figure shows TS 2). If the CS call is located on TS 2 as shown in Figure 11, the MS can never monitor TS 4 in the downlink. Hence, the disadvantage of using a modified EDA is the loss of 'granularity' in the number of uplink timeslots that the MS can be allocated: the MS either is not allocated any UL timeslots (and therefore does not transmit) or it is always allocated 2 timeslots for transmission.

However, but placing the CS call on TS 3, it is possible to use EDA without any modifications, as shown in Figure 12 and Figure 13. The MS will monitor TS 4 in the downlink when it is not transmitting on TS 2. And if the network wishes to reduce the number of PS timeslot that the MS is transmitting on from two to one, it will have to leave a block during which the MS does not transmit, so that it has the possibility to monitor both TS 2 and TS 4.
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Figure 12- 2 UL TS allocated
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Figure 13- 1 UL TS allocated

3.10 Rx=3, Tx=4

This assignment is only possible for classes 43-45.
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Figure 14 – 3 UL TS assigned for PS

The CS call can be located on TS 1 or TS 2; Figure 14 shows TS 2. In this scenario, the MS can never monitor the USF on TS 4; it can only monitor the USF on TS 1 and (if not transmitting on TS 1) on TS 3. Hence, for this assignment, a modified EDA needs to be used, and the mobile has only three possibilities: either it does not transmit on any PS timeslot, or it transmits on 2 PS timeslots (TS 3 and TS 4, see Figure 15) or it transmits on all the assigned PS timeslots (see Figure 14).
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Figure 15- 2 UL TS allocated

3.11 Rx=2, Tx=5

This assignment is only possible for classes 44 and 45.


[image: image16.wmf] 

T

ta

 

T

ta

 

T

rb

 

0

 

Rx

 

1

 

2

 

3

 

4

 

5

 

6

 

7

 

0

 

1

 

2

 

3

 

4

 

5

 

6

 

7

 

Tx

 


Figure 16 – 4 UL TS assigned for PS

The CS call can be located on TS 0 or TS 1; Figure 16 shows TS 1. In this scenario, the MS can only monitor the USF on TS 0 and (if not transmitting on TS 1) on TS 2. Hence, for this assignment, a modified EDA needs to be used, and the mobile has only three possibilities: either it does not transmit on any PS timeslot, or it transmits on 3 PS timeslots (TS 2, TS 3 and TS 4, see Figure 17) or it transmits on all the four assigned PS timeslots (see Figure 16).
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Figure 17- 3 UL TS allocated

3.12 Rx=1, Tx=6

This assignment is only possible for class 45. Only one TS on the DL, which has to be assigned to the CS call; hence DTM is not possible.

3.13 Summary

Table 2 summarizes the analysis for classes 40-45:

Table 2
	Class
	1 UL PS TS
	2 UL PS TS
	3 UL PS TS
	4 UL PS TS
	5 UL PS TS

	40
	-
	-
	-
	-
	

	41
	DA
	-
	-
	-
	

	42
	DA
	EDA
	-
	-
	

	43
	DA
	EDA
	EDA (Note 1)
	-
	

	44
	DA
	EDA
	EDA (Note 1)
	EDA (Note 1)
	

	45
	DA
	EDA
	EDA (Note 1)
	EDA (Note 1)
	Not possible with FR channels

	(Note 1) with restricted flexibility in the number of timeslots on which the MS can be granted permission to transmit


As can be seen from the table:

· With 1 UL TS (i.e 0 UL PS TS) or 6 UL TS (i.e. 5 UL PS TS), DTM is not possible.

· For all classes, DA or EDA can be reused for 1 UL PS TS or 2 UL PS TS.

· In some scenarios (e.g. 3 UL PS TS or 4 UL PS TS), a modified EDA should be used; the disadvantage is that full control of the number of timeslots that the MS is granted permission to transmit upon is not possible.

4 Incremental support of DTM multislot classes

For existing DTM multislot classes, the principle of “incremental support” (see subclause 4.5.1.3 of TS 43.055 [6]) applies, i.e. a mobile station that supports a certain level of capabilities shall support the capabilities of the less restrictive DTM classes. With the extension of DTM to high multislot classes, the principle of incremental support can be retained, although with a modified meaning. Figure 18 shows the DTM classes that it is possible to define for mobile stations supporting high multislot classes, assuming that only full rate channels are allowed; these are indicated by the blue boxes. In red, the possible assignments for each class are given, assuming EDA with "restricted flexibility" is introduced (the assignments in brackets refer to the case where no PS timeslots are assigned in the downlink, i.e. in the downlink only the CS timeslot is assigned
).



[image: image18.wmf] 

(1+2) 2+2  3+2

 

    

 (1+3) 2+3

 

(1+2) 2+2  3+2 4+2

 

     (1+3) 2+3 3+3

 

Class

 

Rx+Tx=Sum

 

Class 5

 

2+2=4

 

Class 9

 

3+2=5

 

Class 11

 

4+3=5

 

Class 33 or 38

 

5+4=6

 

Class 44

 

6+5=7

 

Class 32 or 37

 

5+3=6

 

Class 31 or 36

 

5+2=6

 

Class 42

 

6+3=7

 

Class43

 

6+4

=7

 

Class 41

 

6+2=7

 

(1+2) 2+2  3+2  4+2  5+2

 

     (1+3) 2+3  3+3  4+3

 

          (1+4) 2+4  3+4

 

               (1+5) 2+5

 

(1+2) 2+2  3+2  4+2 5+2

 

     (1+3) 2+3  3+3 4+3

 

          (1+4) 2+4 3+4

 

(1+2) 2+2  3+2 4+2 5+2

 

     (1+3) 2+3 3+3 4+

3

 

(1+2) 2+2 3+2 4+2 5+2

 

(1+2) 2+2  3+2  4+2

 

     (1+3) 2+3  3+3

 

          (1+4) 2+4

 

(1+2) 2+2 3+2 4+2

 

(1+2) 2+2 3+2

 

(1+2) 2+2

 


Figure 18 – Incremental support of DTM multislot classes

For example, as can be seen from Figure 18, a mobile station of DTM class 42 cannot support all the capabilities of a mobile station of multislot class 33. Hence “incremental support” cannot be intended as related to the multislot class number. Hence, incremental support shall be understood in the sense of the implicit support of the less restrictive DTM classes as indicated in Figure 18.

In Appendix A, the DTM multislot classes that can be defined for mobile stations supporting extended DTM multislot classes (i.e. supporting the mix of full rate and half rate channels in the downlink) are given.

5 MS Capability indication

5.14 DTM Multislot class

At present, the following fields in the Classmark 3 and the MS RAC are used to indicate the multislot capabilities of a DTM capable mobile station:

· DTM GPRS Multi Slot Class

· DTM EGPRS Multi Slot Class

· Single Slot DTM

· Extended DTM GPRS Multi Slot Class

· Extended DTM EGPRS Multi Slot Class

In order to indicate the DTM multislot class by a mobile station that supports high multislot classes, it is proposed to add two fields in the Classmark 3 and MS RAC:

· DTM GPRS High Multi Slot Class

· DTM EGPRS High Multi Slot Class

The presence of either field indicates that the MS supports the DTM extension to high multislot classes. When these fields are not present, the MS supports the DTM multislot class indicated by the “DTM GPRS Multi Slot Class” field and “DTM EGPRS Multi Slot Class” field. Both fields are 3 bits and their values are interpreted as follows:


0 0 0

Unused. If received, the network shall interpret this as ‘001’

0 0 1

Multislot class 31 or 36 supported

0 1 0

Multislot class 32 or 37 supported

0 1 1

Multislot class 33 or 38 supported

1 0 0

Multislot class 41 supported

1 0 1

Multislot class 42 supported

1 1 0

Multislot class 43 supported

1 1 1

Multislot class 44 supported


These classes are those possible for mobile stations that support DTM only for Full Rate channels, as shown in Figure 18.

The values ‘0 0 1’, ‘0 1 0’ and ‘0 1 1’ shall be interpreted as indicating multislot class 31-33 or multislot class 36-38 (see TS 45.002 [8]) depending on the multislot class of the MS, which is signalled using the “GPRS Multi Slot Class” field (or the “EGPRS Multi Slot Class” field for EGPRS) and the “High Multislot Capability” field of the MS RAC. If the multislot class of the MS is 30-34, then those codepoints shall be interpreted as 31, 32 and 33, respectively; otherwise, if the multislot class of the MS 35-39 or 40-45, then those codepoints shall be interpreted as 36, 37 and 38, respectively. One issue with this approach is that in the Classmark 3 the “GPRS Multi Slot Class” field is not present (and neither is the “EGPRS Multi Slot Class” field), hence it is not possible to use the information contained in it to discriminate between the two possible meanings of the codepoints. In order to resolve this issue, it is proposed to include in the Classmark 3 one additional bit, named “Offset required” which indicates whether the MS requires the TA offset t0 described in Annex B of TS 45.002 [8]. This makes it possible for the network to discriminate between classes 30-34 (that do not require the offset) and classes 35-39 (that require the offset). This bit is not required in the MS RAC. The advantage of this bit is that it is possible to have the same coding for the “DTM GPRS High Multi Slot Class” and “DTM EGPRS High Multi Slot Class” fields as in the MS RAC (using 3 bits). Without this bit, all the possible values would need to have an explicit coding, hence 4-bit fields would be required.
In order for a network of an earlier release (and hence not supporting the enhancements proposed in this contribution) to receive a correct indication of the DTM capabilities of the MS, the “DTM GPRS Multi Slot Class” field shall contain a valid value even if the “DTM GPRS High Multi Slot Class” field is included, and the “DTM EGPRS Multi Slot Class” field shall contain a valid value even if the “DTM EGPRS High Multi Slot Class” field is included. Looking at Figure 18 and Figure 19, it is possible to see that if DTM GPRS High Multi Slot Class is set to indicate Class 31/36 or Class 41, then DTM GPRS Multi Slot Class should be set to indicate Class 9, whereas if DTM GPRS High Multi Slot Class is set to indicate Classes 32/37, 33/38 or Classes 42, 43, 44, then DTM GPRS Multi Slot Class should be set to indicate Class 11. The same applies to the setting of the “DTM EGPRS Multi Slot Class” field according to the value of DTM EGPRS High Multi Slot Class. This is consistent with the principle of incremental support of DTM multislot classes (see section 4)

5.15 Single Slot DTM capability

It is proposed that the indication given by the field “Single Slot DTM” is valid also in the case of high multislot classes, and that no separate indication needs to be given.

5.16 Support of FR/HR mix

Regarding the support of mix of full and half rate packet data channels, looking at Figure 19 it is believed that there is no need to indicate additional multislot classes than the ones already defined by the two new fields “DTM GPRS High Multi Slot Class” and “DTM EGPRS High Multi Slot Class”. This is for the following reasons:

· with Class 30 and Class 40 only single slot DTM operation is allowed, so the information provided by the “Single Slot DTM” bit is sufficient to indicate whether those classes are supported or not;

· for Class 39 the allowed assignments are the same as those of Class 33/38, and for Class 12 they are the same as Class 11, so there is no need to give an explicit indication of those classes.

It is proposed that if a mobile station supports the FR/HR mix for lower multislot classes, it necessarily supports it also for high multislot classes, and vice versa
. If this is the case, and given that no additional classes are required, the presence of the fields “Extended DTM GPRS Multi Slot Class” and “Extended DTM EGPRS Multi Slot Class” is sufficient to signal to the network that the MS supports the mix, and no new fields are required.

Looking at Figure 19, it is possible to see that if DTM GPRS High Multi Slot Class is set to indicate Class 31/36 or Class 41, then Extended DTM GPRS Multi Slot Class should be set to indicate Class 10, whereas if DTM GPRS High Multi Slot Class is set to indicate Classes 32/37, 33/38 or Classes 42, 43, 44, then Extended DTM GPRS Multi Slot Class should be set to indicate Class 11. The same applies to the setting of Extended DTM EGPRS Multi Slot Class field according to the value of DTM GPRS High Multi Slot Class.
6 Changes to the specifications

The following specifications will be affected by the extension of DTM to high multislot classes.

· TS 24.008: the support of DTM for high multislot classes needs to be indicated in the MS Classmark 3 IE and in the MS Radio Access Capabilities IE.

· TS 43.055: the extension of DTM beyond multislot class 11 needs to be introduced.

· TS 44.060: the required changes to EDA need to be described

· TS 45.002: minor changes in the description of the multislot configurations for DTM are required

7 Conclusions

In this contribution Siemens has presented a proposal to extend the support of DTM to mobile stations of high multislot classes (i.e. beyond Class 11) in Rel-6. In order to do, a simple modification of Extended Dynamic Allocation is required. The necessary Change Requests can be found in [9], [10], [11], [12] and [13].
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Appendix A – Multislot classes for MSs supporting FR/HR mix

With the extension of DTM to higher multislot classes, Figure 19 of TS 43.055 [6] should be modified as indicated in Figure 19. As stated in section 5.3, incremental support of DTM multislot classes still applies, although with a revised meaning.

The boxes in green (solid) and red (hashed) indicate the possible classes for a mobile station that does not support higher multislot classes, whereas the boxes in blue (solid) and purple (hashed) indicate the classes that can be supported only by mobile stations that support higher multislot classes.

For each class, the possible multislot assignments for that class are shown next to the corresponding box. As in Figure 18, the configurations in red are the only ones that are possible if the mix of full and half rate packet data channels in the downlink is not supported by the mobile station (i.e. only Full Rate channels are allowed); the additional configurations in green are the ones that are possible only if the mix of full and half rate packet data channels in the downlink is supported by the mobile station. The assignments in brackets refer to the case where no PS timeslots are assigned in the downlink, i.e. in the downlink only the CS timeslot is assigned. Note that the permitted assignments indicated for each class reflect the assumption that the mix of PDTCH/H and PDTCH/F is allowed only in the downlink.

For example, it can be seen that, if the mix of full and half rate packet data channels is not supported by the MS, there is no difference in capability between Class 5 and Class 6; similarly, there is no difference between Class 9 and Class 10. This explains why in the field “DTM GPRS Multi Slot Class” of the Classmark 3 and of the MS RAC only classes 5, 9 and 11 can be indicated.
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Figure 19 – Incremental support of DTM extended multislot classes

9 Appendix B – Some comments on the “Extended DTM GPRS Multi Slot Class” field

In TS 24.008, the “Extended DTM GPRS Multi Slot Class” field is described as follows:

Extended DTM GPRS Multi Slot Class (2 bit field)

This field indicates the extended DTM GPRS multislot capabilities of the MS and shall be interpreted in conjunction with the DTM GPRS Multi Slot Class field. It is coded as follows, where ‘DGMSC’ denotes the DTM GPRS Multi Slot Class field:

DGMSC Bit
2 1
Bit
2 1




0 0

0 0
Unused. If received, it shall be interpreted as ‘01 00’




0 0

0 1
Unused. If received, it shall be interpreted as ‘01 00’




0 0

1 0
Unused. If received, it shall be interpreted as ‘01 00’




0 0

1 1
Unused. If received, it shall be interpreted as ‘01 00’




0 1

0 0
Multislot class 5 supported




0 1

0 1
Multislot class 6 supported




0 1

1 0
Unused. If received, it shall be interpreted as ‘01 00’




0 1

1 1
Unused. If received, it shall be interpreted as ‘01 00’




1 0

0 0
Multislot class 9 supported




1 0

0 1
Multislot class 10 supported




1 0

1 0
Unused. If received, it shall be interpreted as ‘10 00’




1 0

1 1
Unused. If received, it shall be interpreted as ‘10 00’




1 1

0 0
Multislot class 11 supported




1 1

0 1
Unused. If received, it shall be interpreted as ’11 00’




1 1

1 0
Unused. If received, it shall be interpreted as ’11 00’




1 1

1 1
Unused. If received, it shall be interpreted as ’11 00’

It can be seen that Bit 2 of the “Extended DTM GPRS Multi Slot Class” field does not carry any meaningful information: all the combinations where Bit 2 is set to 1 are unused. Hence the description above could be revised as follows:

DGMSC Bit
2 1
Bit
2 1




0 0

X 0
Unused. If received, it shall be interpreted as ‘01 X0’




0 0

X 1
Unused. If received, it shall be interpreted as ‘01 X0’




0 1

X 0
Multislot class 5 supported




0 1

X 1
Multislot class 6 supported




1 0

X 0
Multislot class 9 supported




1 0

X 1
Multislot class 10 supported




1 1

X 0
Multislot class 11 supported




1 1

X 1
Unused. If received, it shall be interpreted as ’11 X0’

So the definition of the field can changed in such a way that Bit 2 is ignored by the network when indicating the capabilities in the case of lower multislot classes; thus Bit 2 could be “freed” and used to signal other capabilities. At present there does not seem to be the need for this; however, in Release 7 some further enhancements to DTM may be proposed (such as the ones in [5]), and having a spare bit may be useful then.

One drawback of this proposal is that these modifications will require changes not only to Release 6 but also to previous releases, as they are not backward compatible for the network. It is worth noting though that the “Extended DTM GPRS Multi Slot Class” and “Extended DTM EGPRS Multi Slot Class” are not defined in Release 99 and that they have been included in the specifications from Release 4 onwards. Hence, changes will be required only from Rel-4 onwards. Also, these modifications are backward compatible for the MS (bit 2 should always be set to 0). Even though these modifications may require implementation changes in existing network, they may be only software changes, so this may be acceptable.

Note that the same comments apply to the “Extended DTM EGPRS Multi Slot Class” field.







� As shown in Table 6.4.2.2.1 of TS 45.002, Tra shall apply when Rx+Tx=6. Note that for classes 30-34, Tra=1, Ttb=1, whereas for classes 35-39, Tra=1+t0, Ttb=1.


� This means that the MS shall proceed as described in subclause 8.1.1.2.1 of TS 44.060 � REF _Ref97547651 \w \h � \* MERGEFORMAT �[7]� and will start monitor the USF from the downlink PDCH corresponding to (i.e. with the same timeslot number as) the lowest assigned uplink PDCH, then the one corresponding to the next assigned uplink PDCH, etc. up to the downlink PDCH that is feasible when taking into account the position of the uplink CS timeslot and the switching requirements of the multislot class of the MS (as specified in Table B.1 of TS 45.002 � REF _Ref96768048 \w \h ��[8]�). It will then ignore the USF on all the higher numbered PDCHs.


� As shown in Table 6.4.2.2.1 of TS 45.002, for these classes Tta shall apply when Rx+Tx=7. Note that for classes 40-45, Tta=1, Trb=t0.


� Note that in this case the MS needs to monitor at least one additional timeslot in the downlink to read the USF.


� A mobile station of a higher DTM multislot class (blue boxes in � REF _Ref97105957 \h ��Figure 18� and � REF _Ref95648453 \h ��Figure 19�) will fall back to behave as a mobile station of a lower DTM multislot class (green boxes in � REF _Ref97105957 \h ��Figure 18� and � REF _Ref95648453 \h ��Figure 19�) in a network of a release earlier than Rel-6 or in a Rel-6 network that does not support the extension of DTM to higher multislot classes.
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