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1
Introduction

UE DTX for has recently been introduced in Rel-7 ‎[1].
This contribution raises a recently identified issue regarding the impact of UE DTX on uplink transmit power control in large cells and any other scenarios where a large UL TPC loop delay can be expected. Potential solutions are discussed.
2
Discussion
In very large cells, an UL TPC loop delay of 3-4 slots can be expected. In such scenarios, the discontinuous power control introduced by the UE DTX’ing may have a severe impact on the power control performance.

Figure 1 depicts a periodic UL DPCCH burst and the corresponding F-DPCH transmission. The burst length is 1 subframe, which together with the 2-slot preamble and 1-slot postamble add up to a 6 slot transmission.
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Figure 1. Periodic UL DPCCH burst with burst length equal to 1 subframe.

The UE is supposed to receive UL TPC commands only in the DL slots following the actually transmitted UL slots. With a large UL TPC loop delay, only the last few received UL TPC commands will actually be based on the UL transmission. The question is what UL TPC commands the UE will receive during the first slots.
One possible NodeB implementation is to estimate the SIR in every slot and generate UL TPC commands continuously, regardless of any UE DTX gaps. With this implementation, there is no need for a very rapid UL DPCCH signal detector. The very low SIR estimates obtained during the UE DTX gaps would typically result in UP commands, which should be reasonable in most scenarios. However, in the scenario described in Figure 1, this will result in 4 consecutive UP commands in the 4 first slots out of the 6 slots where the UE is listening. The 2 remaining commands will not be able to restore the power level. Within seconds or less, the UE will have reached its maximum output power.
One might envision a solution where the serving NodeB is transmitting a predefined UL TPC pattern during the UE DTX gaps. However, this would require the implementation of a rapid UL DPCCH signal detector in NodeB.
A more robust solution could be to introduce a new RRC parameter which would tell the UE how many UL TPC commands that it should ignore after each UE DTX gap. In very large cells, this parameter could be set to ~3 in order to eliminate the problem described above. This is illustrated in Figure 2. In very small cells it could be set to 0.
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Figure 2. Periodic UL DPCCH burst with burst length equal to 1 subframe. The new RRC parameter is set to 3.

3
Conclusion

A potential problem with UE DTX and UL TPC in large cells has been identified and described in this contribution. We recommend RAN1 to discuss this issue and to consider the proposed solution. If RAN1 agrees to the proposed solution, we will provide the necessary CRs, either already in Malta or to the meetings in Kobe.
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