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Reduction of PDCH Allocation in Extended Dynamic Allocation
1 Introduction

In [1], a proposal is presented to modify the operation of Extended Dynamic Allocation in the situation where the network reduces the number of PDCHs allocated to a Mobile Station. The current wording in TS 44.060 [2] imposes unnecessary restrictions on the network and mobile station that limit the potential throughput of the uplink TBF.  The proposal seeks to remove this restriction.  In this contribution, the background to this issue is discussed in more detail.

In common with emerging practice, the following terminology will be used in this document:

· “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 specified in the assignment or reconfiguration messages;

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

· “configuration” refers to one of the combination of assigned timeslots, MAC mode, and Tra/Tta requirements that are listed in TS 45.002 [3], table 6.4.2.2.1.

2 Reduction of PDCH allocation.

Let us consider the example of a class 11 GPRS multislot configuration, with 3 uplink timeslots, as shown in Figure 1.  The uplink TBF has three timeslots assigned, TS0, TS1, and TS2.  The downlink assignment has two timeslots assigned, TS0 and TS1.

Initially, at block periods X and X+1, the network allocates all 3 uplink timeslots to the MS, by transmitting the assigned USF on TS0.  At block period X+2, the network seeks to reduce by two the number of PDCHs allocated to the MS.  The network’s behaviour is governed by TS 44.060 [2], section 8.1.1.2.1, which states:

If the network reduces the number of PDCHs allocated to a mobile station per block period, the network shall not allocate any resources to that mobile station for one block period following the block period with the higher number of PDCHs allocated.

Similarly, the MS behaviour is determined in the same section, by the sentence:

The mobile station shall ignore the USF on those higher numbered PDCHs during the block period where the assigned USF value is detected and during the block period(s) in which the mobile station has been granted permission to transmit.

Thus, at block period X+2, the network omits transmission of any USF assigned to the MS, according to these requirements.  During block period X+3 the network transmits the assigned USF on TS2, which enables the mobile to transmit on TS2 during block period X+4.  The consequence is that the MS has lost the opportunity to send on the uplink TBF during the block period X+3.
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Figure 1: PDCH Reduction – Existing Rules

However, it is self-evident that the MS is capable of monitoring the USF on TS1 during block period X+2, since the MS is receiving this timeslot as part of its downlink assignment.  Therefore, the network could transmit the assigned USF on TS1, and the MS could detect it, whilst still remaining within the constraints of its multislot class (as defined in TS 45.002 [3], Appendix B.1).  This would reduce the number of PDCHs by one, without the need for a lost block period.  Similarly, on the next block period, where the MS would then have been granted two timeslots, it is capable of monitoring USF on three timeslots, and so the network can reduce the number PDCHs again.  This sequence is shown in Figure 2.
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Figure 2: PDCH Reduction– Revised Rules

Thus, if the MS were permitted to monitor the USF on all of the DL blocks that it is capable of receiving according to its multislot class, then the network would be able to reduce the PDCH allocation without the need for the empty block period.  The proposed modification to TS 44.060 seeks to give the MS permission to monitor the USF in these timeslots, and the network the ability to allocate the corresponding uplink timeslots.

As a general rule, a type 1 MS can always monitor the timeslots up to TS(n+1) in the current block period, when it has detected the assigned USF on TSn during the previous block period.  Thus the network can always reduce the PDCH allocation stepwise by one timeslot per block period.  Of course, it may still be quicker for the network to achieve the desired PDCH reduction by leaving one block period empty.

The only exception to this general rule is when the constraints of the multislot configuration oblige the mobile to use Tta=2 or Ttb=2; in other words class 3 and class 12.  In this case the network has no choice – it must leave one block period empty.  The benefits of the proposed change can thus be gained with all multislot configurations of classes 5 to 7, 9 to 11, 13 to 29, 31 to 34, 36 to 39, and 41 to 45.

A practical application of the proposed change is shown in Figure 3.  In this scenario the network is alternating a PDCH allocation between two mobile stations.  One mobile station (MSA), class 11 or higher, is operating in Extended Dynamic Allocation (EDA) mode, with an uplink assignment of 3 timeslots, TS0 –TS2.  The other mobile station (MSB) is operating with Dynamic Allocation (DA), with an uplink assignment that includes TS0.  
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Figure 3: Example – Alternating PDCH Allocation

At block period X the network transmits the USF assigned to MSA on TS0, thus allocating TS0-2 on block period X+1 to MSA.  On the next block period (X+1), the network transmits the USF assigned to MSB on TS0, thus allocating TS0 on block period X+2 to MSB.  Under the current rules for Extended Dynamic Allocation, the network cannot allocate any resources to MSA on block period X+2.  However, with the proposed changes to the rules, the network is able to transmit the USF assigned to MSA on TS1 of block period X+1.  This will allocate TS1 and TS2 to MSA for block period X+2.  Without the proposed change, the network may not be able to allocate these resources to any mobile, and they would effectively be wasted.  The gain in the throughput of the TBF to MSA is thus 67%.  With higher multislot classes, and more uplink PDCHs assigned, the gain can be even higher.

There remains the question of whether there needs to be a capability indication from the mobile to indicate that it has the ability to monitor the extra timeslots.  The proposed changes to TS 44.060 have been formulated to maintain compatibility between “old” and “new” mobile stations and networks.  If a “new” MS attaches to an “old” network, then the network will simply fail to use the full capacity of the TBF that the MS can support, when reducing the PDCH allocation.  Conversely, if an “old” MS attaches to a “new” network, and the network attempts to allocate the extra blocks when reducing the PDCH allocation, the MS will simply not respond to the USF.  In this case, the network might temporarily perceive a slightly reduced BLER (block error rate), however, this is unlikely to have any significant impact on the TBF.

Ericsson, therefore, feels that there is no compelling argument for introducing a capability indication in respect of this new MS capability.  In the absence of any such argument, it is best to avoid the introduction of any further complexity to what is already a complicated feature.

3 Conclusions

This contribution discusses the case when the network seeks to reduce the number of PDCHs allocated to a mobile station when an uplink TBF is using Extended Dynamic Allocation.  Ericsson feels that the current wording of TS 44.060 [2] imposes an unnecessary restriction on the operation of the MS and the network, which may result in a degradation of the uplink TBF throughput.  It is therefore proposed to modify some of the normative text in TS 44.060 to permit the MS and network to take full advantage of the capabilities of the mobile station given its multislot class.  A CR is provided for this purpose in GP-051471 [1].
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