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1. Introduction

With non-scheduled transmissions the UE can transmit data at any time without receiving a scheduling grant from the Node B. The application of non-scheduled transmissions can be for signalling radio bearers (SRB) and/or for other delay sensitive traffic. 

2. The relation between non-scheduled data and scheduling grants

There may be two kinds of logical flows (non-scheduled and scheduled) being transmitted at the same time.

Given the presence of scheduled and non-scheduled transmissions, what is not currently specified is the behaviour of the combination of the two.

There are two possible options for handling  the combination of non-scheduled and scheduled data (in terms of the E-DCH transmission power):

1. Addition of the scheduled granted power to the power corresponding to the non-scheduled rate, or 

2. Treating the power corresponding to the non-scheduled rate as a part of the scheduled granted power (but still allowing the possibility of the power corresponding to the non-scheduled rate being higher than the granted power). 

The diagram in Figure 1 shows these two options, for two different cases. 

In case A, the non-scheduled data requires less power than the scheduled granted power. In this case the non-scheduled data power can either:

· be added to the scheduled granted power (option 1), such that the maximum possible E‑DCH transmitted power level increases when non-scheduled data is transmitted or 

· be taken out of the scheduled granted power level (option 2), such that the maximum possible E‑DCH transmitted power level is unaffected by the transmission of non-scheduled data. 

In case B, the scheduled granted power has been reduced, so that the non-scheduled data now requires a power level higher than the current scheduled granted power. As before, in option 1 the two powers are added, while in option 2 the non-scheduled data is transmitted at a higher power than the current scheduled granted power level (which means that no scheduled data can be transmitted simultaneously with the non-scheduled data).
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Figure 1 UE transmitted power in the case of non-scheduled transmissions
In option 1 we can see that there is always an obvious increase in the power transmitted, as the total E-DCH power exceeds the granted power every time non-scheduled data is transmitted. This would make it more difficult to plan the allocation of Node-B resources, and to control the RoT. These increases in transmitted power could be handled by provisioning for this in advance in the Node-B; however, in order to reserve some power for non-scheduled transmissions, this might mean that the scheduled granted power has to be set generally lower than it could otherwise be. Option 1 does, however, have the advantage of avoiding any inter-relationship between the non-scheduled data transmissions and the available power for scheduled data transmission.

In option 2, if the power allocated to non-scheduled transmissions exceeds the scheduled granted power (i.e. Case B), the scheduled data transmission is interrupted. In general, option 2 enables the total E‑DCH transmitted power to be much more constant than option 1 when non-scheduled data is transmitted. This makes it easier to allocate Node B resources and control RoT. It also means that the scheduled granted power for a UE can be set at the highest possible level, without having to reserve an additional overhead for the transmission of non-scheduled data. 

In all cases, the provisioning of Node-B resources and RoT for non-scheduled transmissions could possibly be assisted by the use of a pre-indication that a non-scheduled transmission will occur (sometimes called a “TXI bit”) [1].

3. Conclusions

Given the presence of scheduled and non-scheduled transmissions, two possible options have been shown. 

Option 2, whereby the power used for non-scheduled data transmission is taken out of the scheduled granted power, would seem to be the preferable scheme from the points of view of allocating Node B resources, controlling RoT, and maximising the available power for E-DCH when non-scheduled data is not being transmitted.
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