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1 Introduction
RAN1#56bis concluded the following regarding DC-HSUPA and CPC ‎[1]:
· It is FFS whether there should be one or two UE DTX state machines.

· It is assumed that there will be a single UE DRX state machine.

In this contribution we present our view on the remaining open issues in this area.
2 Discussion

The main benefits with UE DTX/DRX are

· Improved uplink capacity due to reduced overhead from L1 control signaling

· Improved UE battery time due to reduced transmission/reception time in the UE

· UEs can be kept longer in CELL_DCH state, which improves latency
· Potential for improved NodeB receiver resource utilization thanks to MAC DTX function

The potential for UE battery saving is strongly dependent on the duty cycles for the transmitter circuitry and receiver circuitry, respectively. Especially the portion of the time when the UE is able to switch off both the transmitter and the receiver may be of particular value when it comes to saving UE battery, since then also circuitry that is common for the transmitter and the receiver may be switched off.

Likewise, for DC-HSUPA UEs, it is desirable to be able to switch off the transmission of the two uplink carriers simultaneously to as large extent as possible (and similar for the reception of the two downlink carriers) in order to save UE battery. Therefore, it is desired that the two carriers have identical periodic UL DPCCH transmission patterns in order to maximize the time when the two carriers are shut off simultaneously. In practice, this means that the RRC configuration parameters for UE DTX/DRX – e.g. the UE DTX cycles, the UL DPCCH burst lengths and the UE DTX/DRX time offset – should be common for the two carriers.
Proposal 1: The RRC configuration parameters for UE DTX/DRX should be common for the two carriers.
In order to maximize the UE DTX gains in terms of air interface capacity and interference reduction, it is desired to be able to DTX as frequently as possible on each individual carrier. Hence, it is not desired that an E-DCH transmission or HS-DPCCH transmission on one carrier enforces an UL DPCCH transmission on the other carrier.

Note that fairly frequent HS-DPCCH transmissions may take place on the primary carrier, especially if there is some HSDPA data activity going on in downlink. It is unnecessary if these transmissions require having frequent UL DPCCH transmissions on the secondary carrier when it could instead be almost silent.
Furthermore, in cases when the EUL scheduler only gives a non-zero grant to the UE on one of the uplink carriers, it is desired to DTX the other carrier. If it is the secondary carrier that has a zero grant there is always the possibility to deactivate the secondary carrier altogether, but in the case when it is the primary carrier that has a zero grant, it cannot be deactivated and the ability to do DTX on the primary carrier independently of any activity on the secondary carrier becomes important. In fact, good support for DTX in DC-HSUPA may help to decrease the need for frequent deactivation and reactivation, since the UEs can be kept in dual-carrier transmission mode more efficiently.
Finally, independent DTX on the two carriers facilitates carrier-specific processing in NodeB. For these reasons, we prefer to have two independent state machines for UE DTX. 
Proposal 2: The two carriers should have independent state machines for UE DTX.

3 Conclusion
Proposal 1: The RRC configuration parameters for UE DTX/DRX should be common for the two carriers.

Proposal 2: The two carriers should have independent state machines for UE DTX.
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