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Multislot configurations for DTM

1 Introduction

In [1], a proposal is presented to extend the support of DTM beyond Class 11. As part of the proposal, some modifications are required to the operation of Extended Dynamic Allocation. Some concerns have been expressed about whether the new rules for EDA apply only to mobile stations of high multislot classes or, in some scenarios, could also apply to legacy mobiles (i.e. mobile stations of DTM multislot classes up to 11). In this contribution, this issue is discussed in more detail.

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;

· “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.

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

In the figures, the following conventions will be used:
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	packet switched timeslot
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	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 not allocated


2 Configurations for DTM multislot class 11

Let’s consider the case of a 2+3 assignment, which is only possible for DTM multislot class 11. In this case, two UL timeslots are assigned for PS. As shown in Figure 1, either TS 1 or TS 2 could be assigned to the CS call; in Figure 1 it is assumed that the CS call is located on TS 0.
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Figure 1: 2 UL TS assigned for PS

With this configuration, because of the presence of the CS timeslot, the MS can never monitor TS 2 in the downlink. Hence, EDA as is currently defined in the specifications could not be used. In fact, according to TS 45.002 [4], this allocation is not allowed, as specified by 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.

However, if the CS call is located on TS 1, the rules of EDA are satisfied. For example, as can be seen in Figure 2, if the MS has granted permission to transmit on TS 0, it will monitor the USF only on TS 0 in the downlink.
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Figure 2 - 2 UL TS allocated

But when the MS is not transmitting on TS 0, it has sufficient time to monitor the USF on TS 2. 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 the USF on both TS 0 and TS 2.
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Figure 3 - 1 UL TS allocated

The conclusion is that, of the two possible configurations for a 2+3 assignment, only one is allowed, the one were the PS timeslots in the uplink are not contiguous.

Up until a few meetings ago it was possible to think that for DTM the only possible assignments were those in which the PS timeslots were contiguous. At GERAN#21 it was clarified that assignments where the PS timeslots are non-contiguous are allowed (see [2]). However, for DTM multislot class 11, in some scenarios they are in fact the only configurations allowed.

Siemens believe that there is the possibility of confusion, and a clarification in the specifications would be useful. In other words the restriction that, for all mobile station of DTM multislot class up to 11, only the configurations that allow monitoring the USF on all downlink timeslots corresponding to the assigned uplink timeslots are permitted should be explicitly stated in the normative text. Therefore, in [5] it is proposed to add the following sentence in subclause 8.1.1.2.1 of TS 44.060 [3]:

When in dual transfer mode, the network shall not assign uplink PDCHs whose corresponding downlink PDCH cannot be monitored by the mobile station because of the presence of the uplink dedicated channel.

It is worth noting that this clarification would only pose a restriction on the network, and in particular a restriction on the position of the CS timeslot within an assignment that the network can provide to the mobile station.

3 Mobile stations supporting DTM high multislot classes

The rule described above should definitely apply to legacy mobiles (i.e. mobiles of Rel-5 or earlier) and to Rel-6 mobiles that do not support DTM high multislot classes. For mobile stations of Rel-6 that support DTM high multislot classes, on the other hand, there are two possible alternatives. The first one is that, whenever the network provides an assignment with three uplink timeslots (i.e. two PDCHs plus one TCH
), the network should always choose a configuration where the position of the CS timeslot is such that the rule described above for EDA shall apply. The second alternative is the following. When a network (of Rel-6) is informed (by the presence of the relevant fields in the Classmark 3 and MS RAC) that the MS is of a DTM high multislot class, it knows that the MS supports the new “enhanced” EDA. In that case, even when providing an assignment with three uplink timeslots, it could choose a configuration where the MS cannot monitor the USF on all downlink timeslots corresponding to the assigned uplink timeslots, and the MS would be allowed to monitor the USF only on the timeslots that are compatible with the position of the CS timeslot and the switching capabilities of its multislot class. The advantage of the second option is that the network has more choice about where the CS timeslot can be located, and this provides higher flexibility to the radio resource management algorithms.

In order to avoid misinterpretations, it is important that one of the two options above is chosen, which should be clarified in the specifications. Siemens’ preference is for the second option.

4 Conclusions

This contribution discusses one issue with relates to DTM multislot class 11 (and in general to all assignments with three uplink timeslots, i.e. two PDCHs and one TCH). It is felt that the restriction on the possible configurations may not be sufficiently clear in the specifications, as the requirement is explicitly stated only in a note in TS 45.002 [4]; in TS 44.060 [3], the requirement is only stated implicitly and it is considered useful to add an explicit requirement. It is therefore proposed that some normative text is introduced in TS 44.060 to clarify which configurations are allowed and which are not.
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� Could be also an E-TCH or an O-TCH.
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