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1. Introduction

This contribution discusses E-DCH operations with compressed mode.  For HSDPA, this issue was solved through scheduling around the transmission gap by the Node B.  For Enhanced Uplink, compressed mode handling is more complicated as both 2ms and 10ms TTI are supported.  Although scheduling around the gap for 2ms TTI is sensible, for 10ms TTI this may result in significant performance degradation with moderate to frequent measurement periods.

2. Compressed Mode Transmission Gap

Compressed mode allows transmission gaps in order for the UE to perform measurements necessary for inter-frequency or inter-system handover.  For Enhanced Uplink, this transmission gap affects data transmission in the uplink and control information reception in the downlink.

2ms TTI
· For the uplink, the UE shall not transmit any data during uplink compressed mode as indicated by higher-layer signalling.  Note that this includes TTI that may be partially overlapping with the transmission gap.  If a retransmission is to occur during a transmission gap, the retransmission is instead scheduled at the next available time slot for the process.  

· For the downlink, the UE may (1) not transmit a packet where the acknowledgement transmission will occur in a downlink transmission gap, or (2) treat missing acknowledgement during the downlink transmission gap as a NACK.  The selection depends on whether multiple transmissions are targeted in the system. If so, then it may be beneficial to simply treat downlink acknowledgement gap as NACK and initiate retransmission.  Also note that the relative and absolute grants should not be scheduled for transmission to the UE during downlink transmission gap.

10ms TTI
· For the uplink, two possible options are provided.  The first and simplest option is not to allow the UE to transmit any data during uplink compressed mode via higher-layer signalling.  This option is simple and is compatible with compressed mode operations for 2ms TTI.  Performance loss is also small when uplink transmission gap is rare. However, throughput may be severely affected when frequent measurements are performed.   The second option is to use SF/2 to create uplink gap.  This option may maintain data throughput at the expense of additional transmission power and increased RoT variability in the system.   However, with spreading factor reduction, E-TFC with SF=2 cannot be used and thus E-TFC limitation will have to be imposed.  This E-TFC limit can be used to both exclude SF=2 transmission (thus 2xSF2 and 2xSF2+2xSF4 are not allowed in compressed mode) as well as to prevent excessive interference from the UE (i.e. lower the highest possible TFC during compressed by a predetermined number).   Note that compressed mode via puncturing is not supported in the uplink.  And although HARQ-based puncturing could be considered, this option is not attractive since E-TFC with moderately high initial code rates will exceed the maximum puncturing limit if punctured further.

· For the downlink, transmission gap handling is easier than for the 2ms TTI since ACK/NACK repetition is performed (i.e. the ACK/NACK is repeated five time to fill in the 10ms TTI).  As a result, no special timing consideration for the downlink transmission gap is required as the UE can demodulate ACK/NACK information from the remaining transmission.  However, additional power is required to maintain the same performance level.  Similar to the ACK/NACK on the E-HICH, relative and absolute grants may be transmitted to the UE during downlink transmission gap.

3. Proposals

· For 2ms TTI –

· Uplink:  No data transmission during uplink compressed mode as indicated by higher-layer signalling.  Retransmission occurring during a transmission gap is instead scheduled at the next available time slot for the H-ARQ process.

· Downlink:  No downlink E-HICH transmission during downlink transmission gap.  UE may also avoid transmitting uplink data when ACK/NACK transmission will occur during downlink gap, depending on the H-ARQ operating point.

· For 10ms TTI –

· Uplink:  Use spreading factor reduction (SF/2) to create uplink transmission gap and restrict E-TFC selection to prevent E-TFC with SF<4 from being used and also to minimize RoT variations.

· Downlink:  Transmission of E-HICH allowed with increased power to compensate for the transmission gap.
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