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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 HSUPA, 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 propose handling of transmission gaps based on agreed model.
2. Proposal
We propose the following solution for handling compressed mode: 

· For 2ms TTI,

· Uplink transmission gap is handled by autonomous skipping (in addition, scheduler can do better)
· Downlink transmission gap is handled by autonomous repeating (in addition, scheduler can do better)

· For 10 ms TTI, 
· Uplink transmission gap is handled by compressed E-DPDCH (no other solution is needed)
· Downlink transmission gap is handled by compressed E-HICH and autonomous Early Termination (in addition, scheduler can do better)
whereas 
· Autonomous Skipping 

· UE shall not start new transmission at (n) TTI. 
· UE shall postpone retransmission to (n + N) TTI.
· Despite of postponing, RSN shall be increased.

· Autonomous Repeating 

· UE can start new transmission at (m) TTI.
· UE shall continue retransmission at (m) TTI. 
· UE shall assume NACK for new and re- transmission at (m) TTI.

· Autonomous Early Termination
· UE can start new transmission at (m) TTI.
· UE shall continue retransmission at (m) TTI.
· UE shall always assume ACK for new and re- transmission at (m) TTI.
· UE may set higher power offset than required for new and re- transmission at (m) TTI.
Note (n) denotes TTI of interest colliding with uplink transmission gap whereas (m) denotes TTI when its corresponding E-HICH is colliding with downlink transmission gap. (N) is the total number of HARQ processors.
3. Discussion

Handling of case of 2 ms TTI
Like HSDPA, one can proposed HSUPA node B to schedule UE in order to avoid uplink and/or downlink transmission gaps. However, not like HSDPA, retransmission cannot be scheduled in HSUPA, hence node B scheduler practically cannot predict whether “any of future retransmission” will collide a transmission gap or not. Furthermore, in order to stop and resume the UE, a frequent and expensive AG signaling is required if transmission gaps distance is densely located. Therefore we proposed UE to skip transmission during uplink transmission gap even though valid grant is available (such as long term AG). For downlink transmission gap, it is proposed that UE will always retransmit at (n+N) TTI where N is number of HARQ processors. In addition to this clear UE behavior, the node B scheduler can optimize the performance even further, e.g. for the case of far-apart transmission gaps.
Handling of case of 10 ms TTI
R99 compressed mode, SF/2, can be reused for handling of uplink transmission gaps while some of downlink E-HICH sub-frames can be compressed to tackle the downlink transmission gaps. However, compressing E-HICH requires higher peak power requirement hence ACK/NACK quality during compressed E-HICH frame is likely to be degraded. Instead of relying on less reliable ACK/NACK feedback (also potentially occurring in series during short interval), it is proposed to terminate retransmission early with setting additional power to ensure the delivery. Early termination can save unnecessary downlink transmission power compared with compressed E-HICH. Both compressed E-HICH and Early Termination would cause RLC retransmission, hence I/B data flow can be fully recovered. For VoIP or streaming, RLC retransmission is not needed hence Early Termination seems more suitable option.
4. Conclusion

In this contribution, we proposed the following solution to handle uplink and downlink transmission gaps:
· For 2 ms TTI,

· Uplink transmission gap is handled by autonomous skipping (in addition, scheduler can do better)

· Downlink transmission gap is handled by autonomous repeating (in addition, scheduler can do better)

· For 10 ms TTI, 

· Uplink transmission gap is handled by compressed E-DPDCH (no other solution is needed)

· Downlink transmission gap is handled by compressed E-HICH and autonomous Early Termination (in addition, scheduler can do better)

We proposed to state clearly UE behavior in order to allow better node B scheduler implementation to optimize the performance even further. 
