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1. Introduction

During RAN1#38bis, RAN2#44 and subsequent e-mail discussions, outstanding aspects of scheduling signalling required for E-DCH have been considered in order to reach conclusions for stage 3. This paper outlines a method dealing with E-DCH Scheduling when a UE enters compressed mode in the case of a 10msec TTI (It is assumed that for 2msec TTI, whole TTIs will be dropped by compressed mode)
2. Discussion
If the two neighbouring cells operate on a different carrier frequency, a terminal that does not have full dual receiver capability has to enter compressed mode in order to make measurements on the second frequency. In compressed mode the uplink and downlink transmissions are halted for a short time in order to allow the terminal to make the necessary measurements. When the UE has data that has to be transmitted in these ‘compressed periods’ it can increase the data rate that it transmits at in the non compressed slots by means of spreading factor reduction. However this leads to an increase in required transmit power and will create an associated RoT increase at the Node B. Alternatively higher layers can specify a fixed subset of TFCs that can be used in compressed mode.
If spreading factor reduction is used, then the Node B scheduler will have to deal with the increase in RoT that arises during the non compressed part of the frame. If higher layer scheduling is used, then the allocated RoT may not be fully utilised, since the TFC set allocated by higher layers is static and not related to the absolute grant. 

3. Solutions for dealing with compressed mode behaviour
We assume that the UE has either a TFC limit, or a E-DPDCH+DPDCH/DPCCH power ratio limit that applies to the average power over the frame

A solution is proposed where the UE behaviour is modified in the following ways

· When a UE enters compressed mode the transmitted power (or data rate) is adapted such that it does not increase the interference that is allowed by its absolute grant at any point in the frame. 

· The transmit power/data rate adaptation is controlled by either

1) The UE lowering its power/data rate autonomously during compressed TTIs so that it does not violate the maximum transmit power that was signalled by the Node B scheduler during the non compressed period of the compressed TTI (In the case of a power limit, this is the same as assuming that a power limit refers to power in each slot and not averaged over the whole frame)
2) The Node B indicates that the UE should use a lower power/data rate during a compressed frame to compensate for the increased power that it would otherwise need in the non compressed parts of a compressed TTI. 

3) The RNC signals to the UE using higher layer signalling a relative (to the current TFC limit) reduction that it must apply to its transmit power (and corresponding data rate) during compressed frames.

Of these, (3) seems preferable as the network has full control over the compressed mode behaviour and it is essentially similar to the existing compressed mode by higher layer signalling procedure.

By operating in this mode, the Node B knows that its allocated RoT is guaranteed at all points in the frame. Furthermore, the UE behaviour will be more predictable to the Node B (The Node B does not need to care whether the UE has sufficient power to support the SF reduction, and can calculate the data rate reduction in compressed frames if it needs to in order to adjust the TFC limit accordingly).

The alternative of using the TFC limit (or average transmit power over the whole frame limit) without taking into account compressed mode might be manageable by the Node B scheduler if it schedules UEs with offset compressed gaps taking into account the effect of compressed mode behaviour. However the Node B does not have control over the occurrence and timing of compressed mode gaps and hence cannot guarantee that RoT peaks cannot occur. Also since it does not know if the UE has sufficient power to support its limit it cannot predict the composite data rate that the UE will have access to.

4. Conclusions
Given that E-DCH aims to allow a Node B to efficiently manage its RoT, and to manage the data rate available to each terminal, it seems desirable to also allow for the Node B to manage UEs effectively when they enter compressed mode.
The proposed method decreases uncertainty about UE behaviour from the Node Bs point of view and enables a more efficient management of its RoT. In terms of implementation, an RNC based delta factor to the TFC/power limit is similar to the existing compressed mode by higher layer scheduling signalling. Alternatively, if a power ratio limit is set by the scheduling, the UE could autonomously vary its rate if the power limit is defined to apply in each timeslot, rather than as an average over the whole frame, although this option lowers the amount of control the network has on the UE and increases the UE testing requirements.
