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1. Introduction

During the first and second day of the RAN1#40bis meeting the group had extensive on and off-line discussions related to the uplink compressed mode method to be applied for E-DPDCH with 10 ms TTI. This document captures one solution identified to be sufficiently efficient performancewise and not too complex implementationwise and thus could be considered as a way forward.

The actual power definitions used in chapter 2 are indicative and the final definitions could differ from what is presented in this document.

2. Proposal

2.1 Initial transmission handling

If an initial transmission overlaps with a compressed frame:

· The UE calculates a power reduction P to be used in E-TFC selection in conjunction with the maximum power ratio granted by the Node B scheduler. 

· The reduction P is related to the length of the compressed mode gap in the frame, i.e., P = 10log10(15/n1), where n1 is the number of slots available for the initial transmission.

· The E-TFC selection is done otherwise as if the frame would not be compressed, but the UE uses (non-compressed,cf [dB] = granted power offset [dB] – P [dB] as the maximum allowed power ratio.

· The selection of spreading factor and rate matching are done considering the actual number of slots available for transmission and all the bits after rate matching are transmitted.

The purpose of the operation above is to reduce the payload transmitted in the CM frame by selecting a smaller transport block than would be used for a non-compressed frame in order to maintain approximately the same maximum transmitted power over the transmitted slots.

It Is worth noting that non-scheduled transmissions are not subject to any power ratio limitations imposed to the E-TFC selection process. Thus the puncturing limit may be exceeded in this case with rates above 384 kbps, but this is not considered as a problem 
2.2 Retransmission handling

If a retransmission occurs in a compressed frame regardless of whether the initial transmission was compressed or not, or if a retransmission occurs in a non-compressed frame if the initial transmission was compressed:

· The retransmission frame is generated assuming n1 slots (i.e. the spreading factor selection and rate matching based on n1 slots).

· At least the slots that overlap with the CM gap in the retransmission are DTX'ed.

· n2 slots of coded bits for the retransmission are transmitted in the first available n2 slots in the retransmission frame, where n2 = min(n1, number of slots available for the retransmission).

· If more than n1 slots are available for the retransmission, the last n3 available slots of the frame are DTX’ed, where n3 = (number of slots available for retransmission – n1). 

The following diagram shows an example of the operation for the case of a 7-slot compressed mode transmission gap in the initial transmission frame and a 4-slot compressed mode transmission gap in the retransmission frame. 
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2.3 Transmission power offset of the E-DPDCH in compressed frame

For the following 3 cases:

- all compressed initial transmissions

- all compressed retransmissions 

- all non-compressed retransmissions where the initial transmission was compressed, 

the gain factor ed of the E-DPDCH is scaled according to the formula below, n1 being defined in chapter 2.2.
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Npilot,C is the number of DPCCH pilot bits per slot in the current frame (regardless of whether it is an initial transmission or a retransmission) and 

Npilot,N is the number of DPCCH pilot bits per slot in non-compressed frames.

[Note that the factor 
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simply avoids the E-DPDCH power being increased by the offset that is applied to the DPCCH to keep the pilot energy per slot constant when the DPCCH slot format is changed between compressed and non-compressed frames; this has nothing to do with the number of transmitted slots per frame.]

3. Conclusions

The document describes a proposal for way froward to be adoped for RAN1 working assumption for E-DPDCH compressed mode method for 10 ms TTI.
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