3GPP TSG GERAN Meeting #23
Tdoc GP-050286

Tampa, Florida (U.S.A.), 24-28 January 2005
Agenda Item: 6.4, 7.1.5.1, 7.2.5.4.3

Source: Siemens



DTM Enhancements: support of higher multislot classes

1 Introduction

Recently there has been considerable interest in the possibility to enable higher data transmission rates for DTM than it is currently possible. For example, at GERAN#22, a proposal has been presented to extend the support of DTM beyond Class 11 [1]. In this contribution, Siemens would like to show that, if the provision of DTM is limited to Full Rate channels, then this can be achieved using the existing resource allocation strategies.

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

In this section, allocations for which Rx + Tx = 6 are considered
. These are possible for multislot classes 30 to 39, for which Sum = 6.

2.1 Rx=5, Tx=1

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

2.2 Rx=4, Tx=2

This allocation is only possible for classes 31-34 and 36-39. In this case, since one UL timeslot needs to be allocated 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 allocated to the CS call; however, as stated in [2], the network should avoid allocating the circuit switched timeslot on the highest timeslot number, in order to allow BSIC decoding. So this allocation should be avoided.
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Figure 1: 1 UL TS for PS (green: PS, blue: CS)

CASE 2

Alternatively, as shown in Figure 2, TS 2 could be allocated to the CS call.


[image: image2.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 2: 1 UL TS for PS (green: PS, blue: CS)

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 allocation, DTM is possible with the existing allocation schemes.

It is worth noting that, in this particular case, it makes more sense to use the existing allocation strategies than to use SEDA. For example, as it can be seen from Figure 4 of GP-042430 [1], in the case of classes 32-34 with 4+2 allocation, with SEDA the USF on TS 2 controls the UL on TS 4, whereas it would be simpler (and would make more sense) to use normal DA where the USF on TS 4 controls the UL on TS 4.

2.3 Rx=3, Tx=3

This allocation is only possible for classes 32-34 and 37-39. In this case, two UL timeslots are allocated for PS. As shown in Figure 3, either TS 1 or TS 2 could be allocated 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 for PS (green: PS, blue: CS)

In this scenario, Dynamic Allocation cannot be used; with DA, the occurrence of the USF on TS 2 would enable the transmission in the UL on TS 2, and the MS would never transmit on TS 3. However, it is possible to use EDA: the occurrence of the USF on TS 2 (or on TS 0) enables the transmission in the UL on TS 2 and 3.

The disadvantage of using 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. In order to allow the network to signal whether the MS is allowed to transmit on 1 or 2 timeslots, a modification of the existing allocation strategies would need to be introduced.

2.4 Rx=2, Tx=4

This allocation is only possible for classes 33, 34, 38 and 39. In this case, 3 UL timeslots are allocated to PS. As shown in Figure 4, it is possible to allocate either TS 0 or TS 1 to the CS call; in Figure 4 the CS call is located on TS 0.
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Figure 4: 3 UL TS for PS (green: PS, blue: CS)

This case can be handled by normal Extended Dynamic Allocation: the occurrence of the USF on TS1 triggers the transmission in the UL on TS 1, 2 and 3.

2.5 Rx=1, Tx=5

This allocation is only possible for classes 34 and 39. Four UL timeslots are allocated for PS.

For 4 UL PS TS, the only possible allocation is shown in Figure 5: however no DL TS for USF signaling is available. To read the USF the MS would need to monitor one additional DL TS, but this would violate the multislot capabilities of the MS. Hence, for FR channels, with this allocation DTM is not possible.
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Figure 5: 4 UL TS for PS (green: PS, blue: CS)

2.6 Summary

The following table 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 (Note 1)
	-
	-

	33 / 38
	DA
	EDA (Note 1)
	EDA
	-

	34 / 39
	DA
	EDA (Note 1)
	EDA
	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 3 UL PS TS.

· For 2 UL PS TS, EDA can be used (disadvantage: fixed usage of 2 UL PS TS, no flexibility; but this is the same as for 3 UL PS TS).

3 Extension to multislot classes 40-45

In this section, allocations for which Rx + Tx = 7 are considered. They are only possible for multislot classes 40 to 45, for which Sum = 7
.

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 allocated to the CS call – no DTM possible

3.8 RX=5, Tx=2

This allocation 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 [2] (i.e. the network should avoid allocating the circuit switched timeslot on the highest timeslot number because of the BSIC decoding constraints), only TS 3 is possible, as shown in Figure 6.
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Figure 6 – 1 UL TS for PS (green: PS, blue: CS)

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

3.9 Rx=4, Tx=3

This allocation is only possible for classes 42-45.
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Figure 7 – 2 UL TS for PS (green: PS, blue: CS)

The CS call can be located on TS 2 or TS 3 (the figure shows TS 2). This case is similar to the scenario illustrated in section 2.3. Hence, EDA can be used, but with the disadvantages mentioned in section 2.3.

3.10 Rx=3, Tx=4

This allocation is only possible for classes 43-45.


[image: image8.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 8 – 3 UL TS for PS (green: PS, blue: CS)

The CS call can be located on TS 1 or TS 2 (Figure 8 shows TS 2). Regardless of which TS the CS call is on, the UL PS timeslot with the lowest timeslot number is such that there is the corresponding timeslot with the same TN in the DL. Therefore normal EDA can be used. This case is similar to the scenario illustrated in section 2.4.

3.11 Rx=2, Tx=5

This allocation is only possible for classes 44 and 45.
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Figure 9 – 4 UL TS for PS (green: PS, blue: CS)

The CS call can be located on TS 0 or TS 1 (Figure 9 shows TS 1). Regardless of which TS the CS call is on, the DL PS timeslot is such that the corresponding timeslot with the same timeslot number in the UL is the one with the lowest TN, and all the other timeslots have higher timeslot number. So, normal EDA can be used: if the USF occurs on TS 0, the MS transmits on TS 0, 2, 3 and 4.

In fact, this works better if the CS call is on TS 0, as shown in Figure 10.
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Figure 10 – 4 UL TS for PS (green: PS, blue: CS)

In this case, if the USF occurs on TS 1, the MS transmits on TS 1, 2, 3 and 4.

3.12 Rx=1, Tx=6

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

3.13 Summary

The following table 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 (Note 1)
	-
	-
	

	43
	DA
	EDA (Note 1)
	EDA (Note 1)
	-
	

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

	45
	DA
	EDA (Note 1)
	EDA (Note 1)
	EDA
	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 4 UL PS TS.

· For 2 or 3 UL PS TS, EDA can be used (disadvantage: fixed usage of all the UL PS TS, no flexibility).

4 Incremental support of multislot classes

With the extension of DTM capabilities to higher multislot classes, the principle of “incremental support” (see subclause 4.5.1.3 of TS 43.055 [3]) shall be retained; that is, a mobile station that supports a certain level of capabilities shall support the capabilities of the less restrictive DTM classes. For further details, see Appendix A.

5 Changes to the specifications

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

· TS 24.008: the support of DTM for higher 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: exact changes not clear at this stage, but the impact is expected to be minimal

· TS 45.002: exact changes not clear at this stage, but the impact is expected to be minimal

6 Conclusions

As Rel-6 is close to completion, any enhancements should be such that the impact is limited. The proposed introduction of a new allocation strategy (SEDA) requires major modifications to the specifications. However, as shown in the present contribution, most of the functionalities can be provided using the existing allocation strategies with no or minimal modifications.

Therefore, if there is an interest in extending the DTM multislot classes beyond Class 11 in Rel-6, Siemens proposes that this is done limiting the new classes to Full Rate channels and reusing the existing allocation strategies. Further enhancements can be introduced in the future if required. If this proposal is accepted, Siemens is willing to provide the necessary Change Requests for GERAN#24. A (preliminary) CR to TS 43.055 is provided in [5], while a draft CR to TS 24.008 is provided in [4].
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8 Appendix A – Incremental support of multislot classes

With the extension of DTM to higher multislot classes, Figure 19 of TS 43.055 [3] should be modified as follows:
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The figure assumes that the mix of full and half rate packet data channels is not supported in case of allocations for which Rx+Tx=6 or Rx+Tx=7. If it is desired to support the mix for these cases, the figure should be modified.







� 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.


� 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.
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