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1. Introduction

Node B scheduling is a central component in E-UTRA, both in uplink and downlink. To operate the scheduling mechanism, signaling is required between the network and the UE. The approach used by HSDPA is to transmit downlink control signaling in the downlink for each TTI worth of data scheduled to a terminal. This is a simple method and for large amounts of data the control signaling overhead is reasonable. However, for services with frequent transmissions of small packets (at regular intervals), e.g., VoIP, the overhead may be non-negligible and alternatives or complements to the above control signaling structure are of interest. The same discussion applies for the uplink direction regarding the overhead of transmitting scheduling grants in the downlink for each uplink TTI.

2. Persistent Scheduling

One possibility to reduce the control signaling overhead is to use persistent scheduling, where the network signals a “scheduling pattern” to the terminal. As the transmission instants are known to both the terminal and the network from the scheduling pattern
, there is no need for control signaling at those time instants. This is schematically illustrated in Figure 1
. Naturally, the possibility for channel-dependent scheduling and rate adaptation is lost (or at least very limited) with persistent scheduling, but there may be an overall system gain for services like VoIP due to the reduced overhead. However, note that the possibility of adjusting the transmission power to match the channel conditions still is present. 

The principle of persistent scheduling is equally applicable to both uplink and downlink scheduling, as well as for both FDD and TDD.
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Figure 1: Persistent scheduling. In this example, different frequency resources are used at different time instants.
The scheduling pattern is typically configured with, e.g., MAC layer signaling and the pattern includes the transport format
 to be used and the transmission instants. Triggering the use of a certain pattern can be done in different ways, e.g., through L1 signaling (Shared Control Channel). Dynamic (channel-dependent) scheduling and persistent scheduling may also be used together as illustrated in Figure 1, where, in addition to the preconfigured scheduling instants, the UE can be scheduled between the preconfigured scheduling instants using the ‘normal’ scheduling mechanism
. 

Note that, depending on the strategy taken for QoS support, the Node B scheduler may not be aware of the requirements from a particular service. Persistent scheduling may still be applied, although the scheduler in this case has to estimate the traffic behavior based upon the past history.

3. Conclusion

It is recommended to include the text proposal in ‎[1] in TR25.814.

4. References

[1] R1-060100, “Text proposal on scheduling”, Ericsson

� This can be seen as realizing a ”dedicated channel” in terms of scheduling constraints but without any specific L1 structure.


� Extensions to the scheme illustrated in the figure are possible, e.g., by defining rules to skip certain persistent transmission occasions if an explicit scheduling command recently has been used.


� If multiple transport formats together with persistent scheduling are to be supported, the UE need to detect the transport format used without any control signaling. Hence, the number of transport formats configurable with persistent scheduling should be kept small.


� This assumes the UE monitors the shared control channel in every subframe. If some form of DRX cycle is specified, e.g., to save UE power, ‘normal’ scheduling can of course only occur in the non-DRX:ed subframes.
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