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1
Introduction

One outcome of the CPC work item ‎[1] was the new UL DPCCH slot format #4 specified in TS 25.211 in Rel-7 ‎[2].
The RRC specification ‎[3] specifies that the new slot format is not applicable if DTX_DRX_STATUS is FALSE.
This contribution discusses some concerns with the new slot format and proposes two alternative ways forward:

· Allow slot format #4 to be used also when DTX_DRX_STATUS is FALSE
· Remove slot format #4 altogether
2
Discussion

TS 25.211 ‎[2] defines an UL DPCCH slot format #4 with 6 pilot symbols and 4 TPC symbols. All other UL DPCCH slot formats have 2 TPC symbols. Using a slot format with 4 TPC symbols instead of just 2 may be beneficial if it is desired to use a lower-than-usual SIR target – an SIR target too low for data transmission but sufficient for maintaining some level of synchronization and power control – since when the only information being transmitted is the TPC, it has been shown that spending a little more energy on TPC symbols and a little less energy on pilot symbols is a good way to maintain the TPC BER at a lower SIR level. However, during data transmission, slot format #4 has not been found to perform better than the old slot format #1 ‎[1].
The RRC specification ‎[3] specifies that

· Slot format #4 is not applicable if  DTX_DRX_STATUS is FALSE.
· If the slot format #4 was configured for the UE before receiving any reconfiguration message and the received message does not define IEs "TFCI existence" and "Number of FBI bits" and the received message changes the status of the variable DTX_DRX_STATUS to be false, the UE shall use slot format #1.
So the assumption in the RRC specification seems to be that slot format #4 should only be used together with UE DTX. This is not completely logical since when UE DTX is activated, during inactive periods the UE will not just lower the UL DPCCH SIR level, but switch off the UL DPCCH transmission completely. And during active periods the SIR will be at the normal level for data transmission, i.e. there will never be periods of lowered SIR target when UE DTX is activated. In fact it would be more logical to prevent slot format #4 from being used when DTX_DRX_STATUS is TRUE than the other way around! One possible way forward would be to simply always allow slot format #4.

However, since Rel-7 includes the UE DTX feature (which does not benefit much from the new slot format) but no dynamic SIR target reduction mechanisms (which could benefit from the new slot format), we see a rather limited usefulness of slot format #4. Also, the fact that it has a different number of TPC symbols than the other UL DPCCH slot formats is likely to result in an higher cost compared to other slot formats in the implementation and verification of products as well as in the standardization work, as was recently noted in ‎[4]. Therefore we think that another plausible way forward could be to remove slot format #4 altogether from Rel-7.
3
Conclusion

We propose that RAN1 decides on one of the following two alternative ways forward:

· Allow UL DPCCH slot format #4 to be used also when DTX_DRX_STATUS is FALSE

· Remove UL DPCCH slot format #4 altogether
The RAN1 decision should be communicated to RAN2 and RAN3.
Our preferred alternative is the second one, i.e. to remove slot format #4 altogether.
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