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1.
Introduction

In this document, we discuss the compressed mode with discontinuous uplink transmission. In R1-062892 four alternatives on how the CM with CPC could be specified were described for basis of further discussion. Two of the alternatives were discussed further on the RAN1 email reflector after the #46bis meeting. It has been discussed that nothing new is needed in addition to the current definition of compressed mode for downlink and thus, downlink is not considered in this document.
2.
Compressed mode currently in CPC TS25.214 CR
In R1-063016, the compressed mode operation is described as
“6C.5    Operation during compressed mode 

The compressed mode operation shall not be impacted by the discontinuous uplink transmission and discontinuous downlink reception operation.

Compressed mode will be applied as described in subclauses 6A.3 and 6B.4. The discontinuous uplink DPCCH transmission operation described in 6C.2 shall be autonomously disabled in the radio frames containing compressed mode gap (i.e. at least 8 slots shall be transmitted in each compressed frame). In all other radio frames during the compressed mode operation the discontinuous uplink DPCCH transmission operation shall be applied as indicated in 6C.2.

In this solution the release’6 compressed mode operation has higher priority over the discontinuous transmission/reception operation of release’7 for the compressed frames. The transmission in the compressed frames is exactly the same as in release’6, the CPC operates normally during the non-compressed frames. 
This should be considered as a basic solution with no impact to compressed mode operation due to CPC discontinuous transmission/reception operation. This solution is also simple to implement. Note that in addition, Node B and RNC can also de-activate/disable gating/DRX or CPC whenever considered necessary.
For future system simplification purpose, however, a different solution is also proposed to be discussed and evaluated, i.e., to avoid separate compressed mode transmission gap generation at L1 and utilise the CPC discontinuous transmission/reception operation for the neighbour frequency/RAT measurements.
3.
CPC DTX/DRX instead of compressed mode 

3.1
General procedure
The basic intention is to exploit the transmission gaps created by the UL DTX for the purpose of neighbouring frequency/RAT measurements instead of using the compressed mode mechanism for creating transmission gaps to DPCCH. There would not be any compressed mode pattern applied on L1. Instead 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). 

The discontinuous uplink DPCCH transmission operation on L1 is well defined and the transmission gap positions and durations are known from the CPC enabling until CPC disabling when HS-DPCCH and E-DCH transmissions are not taking place. The need for the neighbouring frequency/RAT measurements may need to be taken into account in the discontinuous uplink DPCCH transmission pattern configuration in order to ensure availability of long enough transmission gaps on L1. This is FFS.
L1 would not need to consider any transmission gap creation other than defined for 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 neighbouring frequency/RAT measurements and thus, some transmission restriction patterns should be defined anyway (for MAC, not used at L1). Thus, E-DCH scheduling (E-TFC selection / E-TFC restriction) should create the E-DCH transmission gaps for the neighbouring frequency/RAT measurements when the CPC discontinuous uplink DPCCH transmission operation is enabled:
· For 2ms TTI, the rel’6 higher layer scheduling could be used as the TS25.321 defines already for Rel’6 that ‘E-TFC selection shall not be performed for TTIs that overlap with an uplink compressed mode gap’. 
· For 10ms TTI modifications would be needed, since an E-DCH transmission gap could not be created by the rel’6 higher layer scheduling. Similar higher layer scheduling should be applied for 10ms TTI as is already currently applied for 2ms TTI: disable the TTI usage, when the TTI would at least partially overlap with a transmission gap needed to be created for the neighbouring frequency/RAT measurements. 
Thus, the existing compressed mode signalling could be utilised, but applied only on MAC (not L1 as currently), or alternatively,  new signaling could be defined to ensure E-DCH transmission gaps instead of using rel’6 compressed mode signalling.   

3.2
Compatibility with E-DCH start time restrictions

In order to avoid a further E-DCH transmission delay of E-DCH start time restrictions after inactivity in case of E-DCH transmission restrictions for the neighbouring frequency/RAT measurements (or in worst case the allowed E-DCH start times to repeteadly overlap the E-DCH transmission restrictions for the neighbouring frequency/RAT measurements), it could be defined that the E-DCH start time restrictions after inactivity is not considered when the E-DCH transmission restriction patterns for the neighbouring frequency/RAT measurements are applied, or that E-DCH start time restrictions after inactivity would be applied only after UE_Inactivity_Threshold TTIs after the E-DCH transmission gaps for the neighbouring frequency/RAT measurements. Thus, the Node B would be required to always be prepared to receive E-DCH in the next TTI following the transmission gap created for the neighbouring frequency/RAT measurements. Also, the E-DCH start time restrictions after inactivity are optional and can be disabled by RNC with parameterisation.
3.3
Compatibility with HS-DPCCH transmissions

HS-DPCCH transmissions should also be avoided during the transmission gap needed to be created for the neighbouring frequency/RAT measurements. Some rules should be applied, e.g. that the CPC discontinuous uplink DPCCH transmission operation would have higher priority over HS-DPCCH transmission, when a transmission gap is needed to be created for the neighbouring frequency/RAT measurements, i.e., that HS-DPCCH transmission would be allowed only when overlapping with the DPCCH transmission burst in the discontinuous DPCCH transmission pattern or when overlapping with E-DCH transmission. Node B could also take into account the uplink transmission gaps for ACK/NACK transmission on HS-DPCCH. It is to be studied further, how and when the restrictions for the HS-DPCCH transmissions would be initiated and terminated.
In any case this would be in line to what has been defined for HS-DPCCH operation already for Rel’5, where TS25.214 defines that HS-DPCCH shall be gated if overlapping with a transmission gap. This would be achieved e.g. defining that during CM frames the CQI_DTX_priority shall be considered to equal to 0. The TS25.214 definition for HS-DPCCH:

· If a part of a HS-DPCCH slot allocated to HARQ-ACK overlaps with an uplink transmission gap on the associated DPCH, the UE shall use DTX on the HS-DPCCH in that HS-DPCCH slot.

· If in a HS-DPCCH sub-frame a part of the slots allocated for CQI information overlaps with an uplink transmission gap on the associated DPCH, the UE shall not transmit CQI information in that sub-frame.

4.
Conclusions

The compressed mode operation with discontinuous uplink DPCCH transmission operation was discussed. The existing solution was briefly discussed and should be considered as a simple basic solution that could be adopted for the compressed mode operation with CPC. 

However, for future system simplification purpose, it is proposed to continue to study and evaluate the possibility to utilise CPC discontinous transmission and reception operation in the UE with additional E-DCH transmission restrictions on MAC layer for the neighbour frequency/RAT measurements instead of L1 compressed mode.

Note that, as discussed in R1-062892, nothing new is needed to be specified in addition to the Rel-6 definition of compressed mode to the HS-SCCH//HS-DSCH reception.
