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For E-DCH different scheduling strategies are discussed. Mainly the pure rate scheduling and the time and rate scheduling approach. For rate scheduling the users are allowed to transmit continuously whereas for time and rate scheduling only some of the users are allowed to transmit during a specific time interval. Typically this is when a user has good channel conditions.

In this paper we specifically look upon scheduling and UE power consumption. We propose to allow the UE while operating in rate or time and rate scheduling mode to control the precise adjustment of the transmission decision within from the Node B allowed limits. This gives the UE the possibility to avoid extensive data transmission at high UE power levels.

Principle

In the current R99/R4/R5 specification UE transmission is arranged by UE TFCS control based on RRC signalling. In R6 parts of the RRC scheduling algorithm are moved to the Node B so that the scheduler's interference management can react more quickly on fast changes. As shown in [1] this in combination with fast HARQ and shorter TTI length improves the system capacity in the order of 50% -70% and the user packet call throughput around 50%.

As mentioned above e.g. with time and rate scheduling the Node B decides for a specific time interval to allow a group of users to transmit based on some knowledge which can be knowledge of UE buffer, power status at UE, available noise rise or maximum UE power capability. In this paper we propose to avoid that UEs transmit E-DCH packet data at high power levels and therefore allow the UE limited control on the transmission timing. The UE uses only parts of the Node B signalled time interval (time and rate scheduling) or delays an envisaged transmission (rate scheduling) based on it's actual power state, it's power margin and also the actual buffer occupancy level.
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Figure 1: Adjustment of scheduling timing by UE
By giving the UE limited control over the transmission timing the scheduling is not only distributed between RNC and Node B but also between UE. Figure 1 shows the principle of a UE adjusting the scheduling timing. The green coloured intervals is the time the UE is scheduled. It can be seen that during power peaks the UE avoids to transmit E-DCH data. This is diagrammed by the blue intervals. For the variation of the UE power a velocity of 30 km/h is assumed.

Advantages 

Advantages of the proposed scheme are that the UE power consumption per transmitted data can be reduced and that the inter cell interference can be lowered. However a point needing further investigation is, that the information utilized for the scheduling decision is more up-to-date at the UE and this might bring further gain.

Looking on different scenarios our view is, that in situations with low system load scheduling of users is not problematic. All users can be scheduled at the same time and the noise rise margin can not be exploited anyway. Then it is not problematic to give the UEs limited control over the transmission timing and admit UEs to delay data transmissions until the conditions allow for a lower transmission power than e.g. the UE average transmission power.

Contrary if load increases it is more difficult to maintain system stability. For example in the case when UEs have do be removed in order to reduce the UL activity, scheduling has to be switched from rate to time and rate scheduling or transmission has to be based on a random selection of allowed UEs to reduce the number of users transmitting at the same time. Especially in that case it can be beneficial to allow the UEs to adjust the UL transmission. Assuming that the transmission decisions among different UEs are uncorrelated, by UE adjustment of scheduling timing it can be avoided similar as done with the persistence control parameter, that all scheduled UEs transmit at the same time.

Conclusion

Scheduling schemes with tight control of UE timing are not optimised for UE power consumption. Additionally the used scheduling information might not be as up-to-date as available at UE (e.g. the information about UE power status, UE buffer status or the UE power margin).

Focusing on the optimisation of the UE power needed to transmit a given amount of E-DCH data we propose in this paper to allow the UE to adjust it's uplink transmission timing within allowed limits. The limits can be signalled by E-DCH related layer 1 signalling. The information used by UE for the scheduling adjustment is the actual UE power, the UE power margin and the UE buffer status. The advantages of the scheme are, that the UE power consumption can be reduced and the inter-cell interference can be lowered. Therefore for E-DCH we propose to consider UE adjustment of scheduling timing and provide a means for signalling of the UE allowed limits.
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