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1 Introduction 
A new Rel-12 study item “Study on Further EUL Enhancements” [1] was approved during RAN#58 plenary meeting. One of the currently identified areas is to reduce UL control channel overhead for HSPA operation. The overhead reduction proposals for E-DPCCH and HS-DPCCH have been discussed e.g. in [2] [3] [4].
This contribution will discuss the uplink DPCCH overhead reduction.
2 Mute Uplink DPCCH in INACTIVE HARQ Process
The uplink DPCCH carries the control information like TPC, TFCI (optional), FBI (optional) and of course the pilot. For HSUPA operation, there are 8 HARQ process for 2ms TTI E-DCH. Each HARQ process could be activated or deactivated independently via E-AGCH channel. According to the current specification, the DPCCH is always transmitted regardless of the HARQ process status. That is to say, even in the INACTIVE HARQ processes, the DPCCH is still transmitted. This is illustrated in Figure 1. Obviously the DPCCH transmission in this case is not necessary for the INACTIVE HARQ processes. It could be enhanced.
In Rel-7 the DTX for the uplink DPCCH is introduced to reduce the DPCCH overhead. With the appropriate L3 setting of DTX cycle and DPCCH burst pattern, the UL DPCCH transmission could be reduced when NodeB controlled ACTIVE HARQ process is well aligned with the L3 settings, as illustrated in Figure 2. However, the ACTIVE HARQ processes cannot always be well aligned with the L3 settings, e.g. for UEs under TDM scheduling their ACTIVE HARQ processes are to be adjusted frequently. In this case, the DTX cannot work well to save DPCCH transmission. See Appendix A for more explanation.
Our idea is to mute the DPCCH transmission in the INACTIVE HARQ processes even with DTX being OFF, which is illustrated in Figure 3 for 2ms TTI E-DCH. The DPCCH is only transmitted in the ACTIVE HARQ processes, while the DPCCH is OFF in the INACTIVE HARQ processes. As the controlling of HARQ process status and the E-DCH scheduling are both in the NodeB, it can well accommodate the TDM scheduling and DPCCH overhead reduction. When considering the possible HS-DPCCH transmission, more DPCCH slots are to be ON, as illustrated in Figure 4.
The method is summarized with more details as below. The UE shall not transmit the uplink DPCCH in a slot when all of the following conditions are met,
1. The status is INACTIVE for the HARQ process overlapping with the UL DPCCH slot;

2. There is no HARQ-ACK transmission on HS-DPCCH overlapping with the UL DPCCH slot;

3. There is no CQI transmission on HS-DPCCH overlapping with the UL DPCCH slot;

4. There is no E-DCH transmission during the UL DPCCH slot.

NodeB should be able to switch ON / OFF the function that the uplink DPCCH is not transmitted in INACTIVE HARQ processes. The most convenient way is via the HS-SCCH Order. 
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Figure 1:  UL DPCCH is ON even in INACTIVE HARQ process
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Figure 2:  UL DPCCH transmission with DTX
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Figure 3:  UL DPCCH is OFF in INACTIVE HARQ process
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Figure 4:  UL DPCCH ON / OFF considering both HARQ process status and HS-DPCCH transmission
Proposal 1:
The method that the uplink DPCCH is not transmitted in INACTIVE HARQ processes is adopted as a solution for control channel overhead reduction.
Proposal 2:
NodeB controls the method switched ON or OFF via HS-SCCH Order.
3 Conclusion 
In this contribution we discuss the uplink DPCCH overhead reduction. The uplink DPCCH transmission is muted in the INACTIVE HARQ process even with DTX being OFF. We propose that, 
Proposal 1:
The method that the uplink DPCCH is not transmitted in INACTIVE HARQ processes is adopted as a solution for control channel overhead reduction.
Proposal 2:
NodeB controls the method switched ON or OFF via HS-SCCH Order.
A companion TP is provided in [6].
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5 Appendix A: Example Case for ACTIVE HARQ Process Not Aligned with CPC Setting

As depicted in Figure 5, UE1 and UE2 have the same UL DPCCH burst setting, both in HARQ process #0 marked with red that will be activated for E-DCH transmission. To perform TDM scheduling, these two UEs have to be scheduled in different HARQ processes. An additional HARQ process, e.g. HARQ process #4 marked with green, is activated for UE2 in spite of the UE2 CPC setting. Consequently, UE2 will have UL DPCCH burst in HARQ process #0 and #4, however, only HARQ process #4 will have E-DCH scheduled. This will cause unnecessary UL DPCCH transmission for UE2 in HARQ process #0.
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Figure 5:  ACTIVE HARQ process not aligned with CPC setting






















































1
3

_1441533789.vsd
INACTIVE


ON


OFF


E-DPDCH
E-DPCCH


ACTIVE


UL DPCCH


2ms TTI


Slot



_1441697883.vsd
INACTIVE


ON


OFF


E-DPDCH
E-DPCCH


ACTIVE


UL DPCCH


2ms TTI


Slot



_1444630287.vsd
0


0


1


2


3


4


5


6


7


0


1


2


3


4


5


6


7


0


1


2


3


4


5


6


7


0


UE1: UL DPCCH burst


HARQ proc.


0


TTI


UE2: UL DPCCH burst


0


4


4


4


0


0



_1441533810.vsd
INACTIVE


ON


OFF


E-DPDCH
E-DPCCH


ACTIVE


UL DPCCH


HS-DPCCH


Slot


ACK


ON


OFF


OFF


2ms TTI


CQI


ON


CQI feedback cycle = 8ms



_1441533768.vsd
INACTIVE


ON


E-DPDCH
E-DPCCH


ACTIVE


UL DPCCH


2ms TTI


Slot



