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1 Introduction 

In the RAN WG1 meeting #33 in NYC, Nokia presented a discussion paper [1] on the impact of power step sizes and power errors due to frequent data rate changes. The resulting RAN WG1 discussion dealt mostly with the power step errors and the impact of power steps as such was left with quite a little consideration.

This paper discusses shortly the possible impacts of frequent and large power steps in the uplink transmission due to scheduling related data rate changes. It should be kept in mind that fast Node B controlled uplink scheduling techniques studied in [1] imply more frequent uplink data rate changes than seen with RNC controlled uplink scheduling.

2 Discussion 

As already seen in [2], chapter 6.5.3 in TS 25.101 describes the obvious relation of the data rate changes to the transmit power changes.

-------------------------------------- Start of copy paste from chapter 6.5.3 , TS 25.101-----------------------

6.5.3
Change of TFC

A change of TFC (Transport Format Combination) in uplink means that the power in the uplink varies according to the change in data rate. DTX, where the DPDCH is turned off, is a special case of variable data, which is used to minimise the interference between UE(s) by reducing the UE transmit power when voice, user or control information is not present.
-------------------------------------- End of copy paste from chapter 6.5.3 , TS 25.101-----------------------
Some related issued should be noted:

· Frequent and large power steps in the uplink transmission will cause additional uplink interference and increase to uplink noise rise variance as seen already with compressed mode studies in RAN WG4. [3,4,5]

· The larger the data rate change the larger the power step

· The shorter the scheduling period the more frequent the data rate changes

Additionally, with shorter TTI the data rate change frequency can be significantly higher and (assuming the same amount of data being transmitted in one TTI regardless of the TTI length, as was assumed in the TTI reduction delay analysis) the power step sizes significantly larger than with 10 ms TTI.

The inherent nature of any fast Node B controlled scheduling technique is to increase the frequency of the individual UE's data rate changes. Thus the fast Node B scheduling may impact e.g. to simultaneous voice users' service quality as well as to cell capacity, if the frequency and the magnitude of the packet data users' data rate changes is too high. Due to other cell interference, the fast scheduling may have also negative impact to neighbouring cells' capacity.

During years 2000-2001 RAN WG4 has raised similar concerns of negative capacity and QoS impact due to the bursty nature of compressed mode transmission [3,4,5]. With sensible CM usage assumptions, such as number of users simultaneously in CM and the duration each user spends in CM, its impact to WCDMA capacity was in the end shown to have only a small impact to cell capacity [5]. However, such usage assumptions may not be applicable to fast Node B controlled uplink scheduling techniques.
3 Conclusion 

The fundamental characteristic of any fast Node B controlled scheduling technique is to increase the frequency of individual UE's data rate changes. Such data rate changes imply frequent and possibly also large changes in the uplink transmission powers of the UEs, which is seen in increased noise rise variance of own and neighbouring cells. This in turn may impact e.g. voice users power control loop.  Thus the possible negative impact of the fast Node B scheduling to uplink noise rise variance and thereby to cell capacity and other cell interference should be studied. Both the frequency and the magnitude of the changes contribute to the phenomenon and should be considered in the studies.
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