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DTM downlink power control
1. Discussion

Specification 3GPP TS 43.055 section 5.3.3 “Downlink multislot power control” describes the manner in which downlink power control is to be performed in Dual Transfer Mode.

“(…). This constraint is not valid in case of a CS time slot contiguous to a PS time slot. Indeed, even if the PS burst is not addressed to the MS, the power used for that burst shall not exceed by more than 10 dB the power of the CS burst.”

This specification has raised the following questions:
1) Which timeslot combination are we considering here? CS slot preceding a PS slot or a PS slot preceding a CS slot (not clear) or both cases?

2) Does it mean that whatever the case (CS+PS or PS+CS), the slots shall be in the same range of 10 dB (in both cases : PS slot addressed to the MS or not addressed to the MS)?

3) This also raises another unusual question regarding the inter-timeslot differential power limitation of 10 dB:

What about cases in which there are >2 downlink slots such that transmission occurs only on some of these slots?  In the case of a DTM multislot class 9 configuration (3RX/2TX) [PS : TN0 and TN1 / CS TN2] is it possible to have a 2*10 dB difference between a block addressed to the MS on TN0 and the CS slot (TN2)?

It is understandable how implementers might come to this conclusion strictly on the basis of semantic definition of "contiguous timeslots", but having a 20 dB difference among the transmissions to the same mobile was not what we originally intended (and makes no sense from a system perspective).

2. Possible solutions
There are three approaches we may consider:

1) Clearly state the inter-slot downlink power differential in terms of "transmitted slots", i.e. something like: "the difference in downlink power shall be no more than 10 dB from one transmitted timeslot to the next".  This would remove the idea of "adjacent slots" from the requirement.

2) Take a completely different approach to downlink power requirements, e.g. state the requirement in terms of how much the downlink power may vary over a single TDMA frame inclusive of all transmitted timeslots.  An example of this approach would be a requirement like: "the downlink transmitted power shall vary no more than 10 dB over a single TDMA frame".

3) The approach #2 above may lead to further confusion because there is no requirement on the number of allocated timeslots.  We may therefore do something like we did for uplink power classes in GPRS, which is to make a table of how much the downlink power can vary over a single TDMA frame, e.g.:

Allocated slots   Maximum power variation over TDMA frame

1                        10 dB

2                        13 dB

3                        16 dB

4                         19 dB

Etc.

3. Summary

It is believed that the essence of our original intentions in the development of DTM specifications was that ALL PS timeslots in the multislot class, whether or not they are addressed to the MS, shall be held to a power control range of 10 dB of the CS burst.  This is because the MS must decode the USF regardless of the address of whom the data are intended.  

The idea is that power control would be driven by the CS domain which would have precedence.  This is to say that the management of the CS voice call would always come first, and if e.g. the algorithm for power control in the PS domain would place the downlink power at a level greater than 10 dB from the power on the CS domain, the network would not utilize this PS downlink power level but instead lock the downlink power for the PS domain at the maximum allowable inter-slot value corresponding to 10 dB above the power on the CS timeslot.

Given the ambiguity of these requirements, we open this topic for discussion by GERAN.
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