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1. Introduction

In HSDPA, the handling of transmission gap was taken care by node B scheduling, i.e. UE is supposed not to receive downlink data transmission and not to transmit uplink ACK/NACK during the transmission gaps. In EUDCH, both 2 ms and 10 ms TTI are supported and different model is agreed for node B scheduling and HARQ protocol etc. In this contribution, we explain our proposal on compressed mode handling for EUDCH.
2. Proposal
In this section, our proposal is summarized.
· For 2 ms TTI,

· Uplink 

· UE skip new or retransmission at sub-frame containing transmission gap, even if the UE is allocated valid grant by NodeB scheduler.

· Downlink 

· UE does not receive E-HICH/E-RGCH/E-AGCH at sub-frame containing transmission gap.
· If ACK/NACK overlaps with the transmission gap, UE assumes NACK for the process and triggers retransmission.
· If RG or AG overlaps with the transmission gap, UE assumes that the same grant is kept to be allocated. 

· For 10 ms TTI, 

· Uplink 

· UE transmits E-DPDCH/E-DPCCH with compression at frames containing transmission gap.
· For compression of E-DPDCH, the spreading factor reduction (SF/2) should be used. 

· Downlink

· UE receives E-HICH/E-RGCH/E-AGCH at frames containing transmission gap, although it should be up to NodeB implementation whether compressed E-HICH/E-RGCH/E-AGCH are transmitted.
3. Discussion
Handling of case of 2 ms TTI
For uplink transmission gap, we proposed to specify that UE skips transmission during uplink transmission gap even though valid grant is available (such as long term AG). Otherwise NodeB has to schedule UE so as to stop and resume transmission around the transmission gap, which requires a frequent and expensive AG signaling if transmission gaps distance is densely located.
For downlink transmission gap, we proposed that UE does not receive E-HICH/E-RGCH/E-AGCH. Furthermore, we propose to allow UE to transmit E-DPDCH, even if corresponding ACK/NACK fully or partially overlaps with a downlink transmission gap. When ACK/NACK overlap with transmission gap, the UE should assume NACK for the process and trigger the retransmission (autonomous retransmission). This autonomous retransmission is more preferable compared with the skipping of transmission at such sub-frames in terms of the better uplink resource utilization and the earlier deliver of retransmission data. 
Handling of case of 10 ms TTI
For 10ms TTI, we propose to use compression for both uplink and downlink. Otherwise, the radio resource utilization would be lower. Also the retransmission has to be postponed to next transmission opportunity. Hence the delay for the retransmission would always increase.
· Compression of E-DPDCH

There are two alternatives by reusing the existing functionalities, i.e. SF/2 and higher layer scheduling [1]. 
· SF/2

· Basically UE can select any E-TFC which can be transmitted within the remaining power. However, the compression shall not be applied to SF<4.
· RNC can limit the available E-TFC when UE activates compressed mode.

· Power offset for the E-TFC has to be increased compared to the one used for normal frame in order to compensate for the loss of spreading gain. 
· The required power may exceed the granted power by NodeB. This excess power may increase the unexpected interference to NodeB, e.g. by 3dB. However, this increase is not so large if taking into account the fading variation.

· If excess power would be really problem on the scheduling performance, the additional adjustment may be introduced at UE.
· Higher Layer Scheduling (HLS)

· UE selects E-TFC from the set of E-TFC limited by network for a compressed frame.
· The transmitted data rate would be smaller compared to SF/2.

· Same as SF/2, power offset for the E-TFC has to be increased compared to the one used for normal frame. 
· Since UE select E-TFC from the limited set, the required transmission power may not exceed the granted power. 

· HLS cannot handle retransmission if the E-TFC used for the first transmission is not included in the limited set. In this case, retransmission has to be postponed to next transmission opportunity or UE just transmits data only in the sub-frames which does not overlap with the transmission gap.
From above observation, we think SF/2 is simpler than HLS. Therefore, we propose to use SF/2 for the compression of E-DPDCH.
· Compression of E-DPCCH/E-HIGH/E-RGCH/E-AGCH

1TTI of those channels consist of 5times repetition of 2ms sub-frame. Hence UE / NodeB can transmit those channels only in the sub-frames which are not overlap with transmission gap during compressed frames. In this case, UE has to transmit compressed E-DPCCH with additional power in order to compensate for the loss of bit energy due to the transmission gap. On the other hand, it is up to NodeB implementation whether NodeB transmits E-RGCH / E-RGCH / E-AGCH with additional power.
4. Conclusion

In this contribution, we proposed the solution to handle the transmission gap as described in section2. We also proposed to state clearly UE behavior in order to allow better Node B scheduler implementation to optimize the performance even further. 
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