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1. Introduction

In the SDT study item signaling optimization was identified as one objective to support massive UEs deployment. In this contribution, we provide a text proposal on E-DPCCH reduction solution. 
2. Text Proposal
[------------------------------------------------------------- TEXT START --------------------------------------------------------------]
6.2.2 Potential solutions of signalling optimization
[-------------------------------------------------------------------text omitted------------------------------------------------------------]
Solution 3: Reduced E-DPCCH
In the Reduced E-DPCCH scheme of the EUL transmission, the E-DPCCH is present only for the initial E-DPDCH transmission. For the subsequent HARQ re-transmissions the E-DPCCH is absent. The E-DPCCH and the initial E-DPDCH transmission can be in mutual code-multiplex (figure 1) or time-multiplex (figure 2), the latter arrangement allowing the UE to allocate maximal power for both cannels in turn, besides the basic power allocation to the DPCCH, which is transmitted in parallel always.

Due to the peculiar working point of the EUL with small data transmission, as elaborated earlier in this section, the E-DPCCH information can be reduced in this scheme down to a one bit New Data Indicator (NDI). With reducing the information content of the E-DPCCH the reliability of the detection of the channel improves and, in the code-multiplex arrangement, more of the available power can be allocated to the initial E-DPDCH.

The single non-DTX NDI value can be repetition coded to 10 bit wordlength and exposed to the E-DPCCH channel coding. Alternatively a toggled NDI similar to HS-SCCH can be used – subsequent packets get NDI=0 and NDI=1 respectively for somewhat added robustness against soft buffer corruption. In both cases a 10-time repetition of the NDI bit can be used before E-DPCCH block coding. It would be possible to also carry some E-TFCI bits or even a HARQ process number as implicit NDI, if such additional information is deemed useful. 
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Figure 1
Reduced E-DPCCH scheme – E-DPCCH transmitted simultaneously with the initial transmission attempt. The E-DPCCH content can be reduced to a New Data Indicator only. 
The need to assure a proper decoding performance of the E-DPCCH has been emphasized repeatedly in the study. The time-multiplex scheme of figure 2 seems to fit into this requirement very well. On the other hand, if the E-DPDCH power is scaled down to zero in the code-multiplex scheme before any power scaling is applied to E-DPCCH, then the scheme of the figure 1 looks like the scheme of the figure 2 with the added benefit that when there is sufficient power to send both E-DPCCH and E-DPDCH the packet reception latency is reduced by one HARQ RTT. Hence, when coupled with unequal power scaling, the first scheme may be more flexible in protecting E-DPCCH in the power limited situation, at the cost of E-DPDCH.
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Figure 2 Reduced E-DPCCH scheme – E-DPCCH transmitted one HARQ RTT before the initial transmission attempt, with the E-DPDCH DTXed. The E-DPCCH content can be reduced to a New Data Indicator only.
In the considered UL coverage limited scenario, this solution can be applied. For identification of the UL coverage limited scenario there is no need for one particular method.

[------------------------------------------------------------- TEXT END --------------------------------------------------------------]
3. Conclusion
It is proposed to agree on the text proposal for inclusion in the TR 25.705.
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