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1. Introduction
The Synchronised E-DCH Study item, introduced at RAN#37 [1] is investigating the gain and implications of introducing synchronisation and possibly also OVSF separation in the UTRA FDD uplink. Companion papers examine OVSF code allocation and the number of supportable users [4] and the scheduling mechanism and required signalling [3].
A further aspect of synchronised E-DCH scheduling is the need for a mechanism for a terminal that does not have an active E-DPDCH allocation to send a scheduling request. Scheduling requests consist of a small payload. A further consideration may be usage for infrequent low amounts of data, which could be dealt with using the same mechanism as for scheduling requests.
This paper considers methods for dealing with scheduling requests and indicates that, in common with the rest of the scheduling mechanism, scheduling requests can be dealt with in a similar manner to Release 6 with little alteration to UE behaviour.

2. Methods for transmitting UL scheduling information
If the UE has an E-DPDCH scheduling allocation, then Scheduling Information (SI) should be included in the E-DPDCH PDU; this is the same principle as for HSUPA. There exist several options for dealing with the situation of the terminal not having an E-DPDCH allocation:

· Polling by Node B
If the number of users is relatively small, then users could be regularly polled to send UL scheduling information by the Node B. With a larger number of users, either scheduling latency would increase or the polling would consume an increasing amount of the capacity, as indicated in figures 1 & 2.
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Figure 1 Overhead required for supporting a SF32 polled scheduling request channel vs number of users, assuming 2, 6 and 10msec max latency
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Figure 2 Max latency (assuming no HARQ retransmissions) for polled scheduling request in dependency of the number of users 
· Contention based SI messages

An alternative is to define a set of time/code combinations which can be used on a contention basis for users to send UL scheduling requests or small amounts of data. This would be something like a synchronised RACH, and appropriate contention detection and resolution mechanisms would need to be defined
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Figure 3 Collision probabilities with contention based scheme
· Use of a user specific scrambling code

A user specific scrambling code could be applied to the E-DPDCH for very small PDUs. Although it is undesirable to create non OVSF interference in the synchronised E-DCH system, usage of the user specific scrambling code would be at low power and infrequent; for example it would only be used for the smallest E-TFC carrying the 18 bit scheduling information message. The basestation would be aware of the scrambling code used for the PDU by linking it with the TFCI indicator on E-DPCCH.

An E-DPDCH on a user specific scrambling code would experience a significantly higher amount of interference than the DPCCH, which would be on the cell specific scrambling code. Thus, the E-DPDCH would need to be transmitted with a relatively higher amount of power than it would be on an OVSF code. The network would need to set the power offset for the E-DPDCH considering the RoT, the proportion of the RoT taken up by OVSF and the expected OVSF orthogonality.

The interference at the receiver for the E-DPDCH under a user specific code would in principle be fairly similar to the interference from WCDMA transmitting a PDU of the same size; the higher power offset would be required because the DPCCH received power would be at a lower level, due to the reduced interference experienced by the DPCCH.

These principles are illustrated in the figure below. The leftmost block shows the E-DPDCH & DPCCH levels when both are under a user specific scrambling code. The second block shows the RX power when both are under a cell common scrambling code. In this case, since the non orthogonal interference is lower, the RX power is in turn lower. To a first approximation, the E-DPDCH/DPCCH ratio remains about the same. The third block shows the situation when DPCCH is under a cell common scrambling code and E-DPDCH under a user specific one. E-DPDCH needs about the same amount of receive power as for WCDMA, whereas DPCCH experiences reduced interference. Hence the power offset between the two needs to be set differently.
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Figure 4 Example of setting the power offset when the E-DPDCH is under a user specific SC
3. Conclusion

Several options for dealing with UL SI (or occasional, low amounts of data), when the terminal does not have an E-DPDCH allocation are presented. In particular, using a user specific scrambling code in such situations for the E-DPDCH enables a UE operation that is very similar to HSUPA; i.e. autonomous transmission. Since the PDUs are small and infrequent impact to system operation and capacity should also be small and less than the overhead of the alternative solutions.
Thus, this document, together with [3] suggest that a synchronised E-DCH could be operated with only minor alterations to the Release 6 scheduling and signalling mechanisms.
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1. WCDMA situation showing D1 offset between E-DPDCH & DPCCH


2. OVSF separation – RX power is now lower to achieve the required SINR. D1 between DPCCH & E-DPDCH remains the same to a first approximation


3. DPCCH on OVSF, E-DPDCH on user specific SC. DPCCH RX power achieves DPCCH SIR, E-DPDCH RX power achieves E-DPDCH SIR; interference for E-DPDCH is greater than for E-DPDCH. D2 needs to be greater
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