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1.
Introduction

In this document, we discuss the compressed mode for CPC, or in more particular with discontinuous uplink transmission and discontinuous downlink reception. Basically four alternatives on how the CM with CPC could be specified are described for basis of further discussion and the RAN1’s feedback is asked for on the direction the work should take. 
2.
Compressed mode 
With Rel-6 specifications for E-DCH the compressed mode is defined differently for 2 ms and for 10 ms TTIs. In case of 2 ms TTI, the E-DCH is not transmitted in the TTI overlapping at least partially with the uplink compressed mode gap. In case of 10 ms TTI, the E-DCH is transmitted in the slots which are not overlapping uplink compressed mode gap.
The HS-DSCH transmission during downlink compressed mode has not been specified, but the UE behaviour with regard to HS-SCCH or HS-PDSCH overlapping with the CM gap states that [TS25.214]:

· The UE shall neglect a HS-SCCH or HS-PDSCH transmission, if a part of the HS-SCCH or a part of the corresponding HS-PDSCH overlaps with a downlink transmission gap on the associated DPCH or F-DPCH. In this case, neither ACK, nor NACK shall be transmitted by the UE to respond to the corresponding downlink transmission
The Rel-5/Rel-6  leaves it up to the Node B scheduler to avoid scheduling the UE on the CM gaps without specifying anything more for the downlink.
3. Alternatives for compressed mode with CPC

The alternatives for compressed mode during enabled CPC discontinuous uplink DPCCH transmission operation:

1. Compressed mode signalling and operation as currently and no impact to CPC discontinuous uplink DPCCH transmission operation. Compressed mode would create further transmission gaps in case of discontinuous uplink DPCCH transmission operation.

2. Compressed mode signalling and operation as currently, i.e., transmit continuously all the other slots in the compressed frames except the slots in compressed mode gaps, i.e., ignore the CPC discontinuous uplink DPCCH transmission operation during the compressed frames. 

3. Compressed mode signalling as currently and no impact to CPC discontinuous uplink DPCCH transmission operation. Separate compressed mode gaps not generated on L1, but CPC DTX and DRX are utilised instead. On MAC, however, the compressed mode patterns should be considered to ensure that there is no E-DCH transmission in the defined TTIs. Or define new TTI rate compressed mode signalling for CPC.
4. Disable CPC during compressed mode. 

In the first two alternatives above, compressed mode gaps would be applied on top of gating and either transmit DPCCH continuously in the compressed frames excluding the compressed mode gaps or transmit DPCCH in the compressed frames in slots, which are not in compressed mode gap or in gating gap. In the first alternative, the CPC discontinuous transmission and reception operation and compressed mode operation would be independent from each other. The DPCCH transmission time would be decreased significantly in compressed frames and would probably degrade the performance. The second alternative would ensure some DPCCH transmission also in compressed frames even if the uplink DPCCH transmission pattern defined DPCCH transmission would overlap the compressed mode gap. Thus, the performance would not be degraded since in the frames containing compressed mode gaps, at least eight DPCCH slots would be transmitted (as currently).  
In the third alternative there would not be any compressed mode pattern applied on L1. The UL compressed mode would be implemented with the CPC uplink DPCCH transmission pattern (i.e., no additional transmission gaps would be generated on top of the CPC discontinuous uplink DPCCH transmission operation). However, the higher layers (MAC) should know for each TTI, when to generate gaps to E-DCH transmission for the compressed mode and thus, some compressed mode patterns should be defined anyway (for MAC, not used at L1). The higher layer scheduling similar to rel’6 could be used on MAC in the case of 2ms TTI. However, with 10ms TTI there would not be an E-DCH transmission gap due to higher layer scheduling, only reduced data rate and thus, some modifications would be needed, if transmission gaps should be ensured on MAC, e.g. to define that higher layer scheduling would also in case of 10ms TTI and CPC disable the TTI usage, when the TTI would at least partially overlap compressed mode gap. Or, alternatively new signaling could be defined to ensure transmission E-DCH transmission gaps instead of using rel’6 compressed mode signalling.   

The fourth alternative above, would not allow simultaneous CPC and compressed mode and thus, not any CPC gains during compressed mode.
In case of downlink compressed mode and CPC discontinuous reception, there could be either separate patterns for CPC DRX and for compressed mode or CPC DRX could be utilised instead of separate compressed mode pattern. Or, the CPC could be disabled during compressed mode.

4.
Conclusions

Alternatives for compressed mode in case of discontinuous uplink transmission were discussed. Alternative 2, where the compressed mode frames would act as in Rel’99 would offer the shortest specification path for providing the support for compressed mode with CPC. However this would result with applying two L1 transmission/reception gap generation features on top of each other and without careful consideration could cause some undesirable side effects.
Alternative 3 would be technically the most appealing one, as the CPC enables discontinous transmission and reception in the UE it would be sufficient to ensure that DTX/DRX opportunity occurs when the neighbour frequency/RAT measurements. Enforcing the E-TFC selection to follow the current CM parametrisation for creating transmission gaps could be sufficient in the UL. 
Alternative 4 would always be available for the network regardless of whether or not the the CM support with CPC is introduced and if introduced, whether it is done in one way or another.

In the DL the current specification may be sufficient.
