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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. One of the alternatives is included in R1-063560 and one alternative has been discussed further in R1-063333 and is discussed further in this document.  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
CPC DTX instead of compressed mode 

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 measurement gaps in the uplink transmission 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 minimum durations are known from the CPC enabling until CPC disabling when HS-DPCCH and E-DCH transmissions are not taking place. 
2.1
DPCCH transmission 

The neighbouring frequency/RAT measurements and Rel’6 compressed mode signalling should preferably be unchanged. The CPC parametrisation would not necessarily need to care of the used parameters in the CM signalling if such a mapping rule is defined that during ‘compressed mode’ the CPC ensures at least as long gaps in the transmission as if the Rel’6 CM was used.

The DPCCH DTX pattern modification could be implicit according to rules. The modified cycle could be defined either to be applied all the time when compressed mode is active or only when there would be a compressed mode gap overlapping a DPCCH burst. 
The DPCCH DTX cycle mapping rules would be based on the configured compressed mode pattern to ensure suitable transmission gaps for the neighbouring frequency/RAT measurements. The transmission gap length (TGL) for compressed mode can be 3, 4, 5, 7, 10 or 14 slots and thus, to guarantee long enough gap for the measurements, the (DPCCH DTX cycle – DPCCH burst length – 3 slots) should be longer than the signalled TGL. The rule could be e.g: 
· if (DPCCH DTX cycle - DPCCH burst - one subframe) < TGL, apply as many times doubled DPCCH DTX cycle that (modified DPCCH DTX cycle - DPCCH burst - one subframe) ≥ TGL. 
Note that there can be simultaneuously more than one compressed mode pattern active (in addition to the DPCCH DTX cycle). 
If the DPCCH DTX cycle modifications would be applied only when there would be compressed mode gap, L1 would need to consider the compressed mode patterns and the DPCCH DTX patterns and not to transmit DPCCH if there would be gap defined by any of the patterns. If the DTX cycle modifications would be applied all the time when compressed mode is active, L1 would not need to consider any transmission gap creation other than indicated for discontinuous uplink DPCCH transmission operation by L3, i.e., L3 would control the DPCCH transmission pattern to have modified, long enough gaps during active compressed mode. However, in that case a modified DPCCH DTX cycle would need to be applied an unnecessarily long time and thus, it is considered that the DPCCH DTX cycle modifications should be applied only when there would be compressed mode gap.
2.2
E-DCH/HS-DPCCH transmission

The DTX cycle modification schemes discussed above for L1 would not have any impact to E-DCH or HS-DPCCH transmissions. HS-DPCCH would be transmitted as in Rel’6. For E-DCH, MAC layer 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-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. It could however be possible to extend the Rel’6 10 ms TTI operation also to work with the proposed mechanism.
Thus, the existing compressed mode signalling could be utilised, but applied only on MAC and to temporarily modify DPCCH DTX cycle (not directly at slot level as currently).   

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
Discussion
In case the DPCCH DTX cycle modification would be done only for CM gaps (not all the time during active CM):

Pros:

· Simplifications:

· No compressed mode related power control or gain factor calculation modifications or slot format changes would be needed

· Restrictions for discontinuous DPCCH transmission pattern would not significantly change the amount of DPCCH transmission during E-DCH inactivity during active CM (compared to when CM not active) 

· Measurements and compressed mode signalling could be as in Rel’6.

Cons: 

· UL CM patterns applied at L1 and some DPCCH transmission bursts would be compressed mode transmission gaps
· Risk for really long transmission gaps, especially in case of several simultaneous compressed mode patterns and/or long UE_DTX_cycle_2
· For 10ms TTI, E-DCH not possible to transmit in the TTI overlapping a compressed frame

· Need for higher grant in the TTIs following the compressed frames in order to avoid possible throughput losses.

4
Conclusions

For system simplification purpose, it is proposed to utilise CPC discontinous transmission and reception operation in the UE with additional E-DCH transmission restrictions on MAC layer and implicit rules on L1 to apply a modified DPCCH DTX cycle when the compressed mode pattern would overlap a DPCCH transmission burst to ensure long enough transmission gaps for the neighbour frequency/RAT measurements. 
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.
