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1. Introduction

In RAN1 #80 meeting, the repetition solution for EUL [1] was proposed and agreed as a potential solution to improve the coverage in the small data transmission study item. In RAN1 #80bis meeting, other solutions based on TDM transmission for EUL [2] [3] were discussed and captured in TR [4]. This contribution provides considerations on these solutions for EUL coverage enhancement.
2. Discussion
2.1 Solutions for EUL coverage enhancement
This section briefly describes the solutions under consideration for improving the coverage of EUL channels. Figure 1 is an illustration of such solutions. More details can be found in [1][2][3].
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(a) Solution 1
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(b) Solution 2
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(c) Soultion 3
Figure 1 Potential solutions for improving the coverage of EUL channel

Solution 1: Repetition for E-DPDCH and E-DPCCH in each HARQ process.
Solution 2: The TDM of repetition for E-DPDCH and E-DPCCH in each HARQ process.
Solution 3: Time-multiplexing E-DPDCH and E-DPCCH in two consecutive sub-frames associated with a HARQ process.

2.2 Considerations on EUL solutions
In this section we discuss some advantages/disadvantages of these different solutions from several aspects including performance, latency, power consumption and capacity, etc.
· Performance

All solutions described in section 2.1 can improve the coverage of EUL channels. However, a small repetition number in Solution 2 and Solution 3 is needed to achieve the same coverage gains compared to Solution 1 since the power saved when non-transmitting E-DPCCH can be allocated to E-DPDCH when the two channels are not transmitted simultaneously. Channel estimation enhancements, for example by boosting the E-DPCCH power as in legacy HSUPA, can be considered to improve performance for solutions 2 and 3.
· Latency

The latency in Solution 1and 2 is similar because the EUL channels are transmitted consecutively in one HARQ process, while Solution 3 has the largest latency because E-DPDCH/E-DPCCH are TDM transmitted not consecutively in several HARQ cycles.
· Power consumption

Power consumptions would be different for the different schemes because of the different transmission delays. DPCCH shall be transmitted continuously for continuous channel estimation, and the longer the transmission the more power is consumed because of the DPCCH transmission. From the analysis on latency, Solution 3 needs a larger transmission time, so power consumption in Solution 3 would also be larger. Another factor that impacts the power consumption is the UE monitoring of the DL channels during repetitions. For Solution 3 UE should monitor ACK/NACK feedback over E-HICH for both E-DPDCH and E-DPCCH.
· Capacity

Capacity impact can be considered for these solutions. In CELL_FACH status the number of common RACH resources is limited, and other UEs may not be able to have access because of the long time each resource is occupied. Hence it is important to complete the transmission in a short time for a SDT UE so that resources can be released to other UEs.
In summary all solutions under considerations are potential solutions to improve the coverage of EUL channels. However further investigation is needed to assess the gains.
3. Conclusion
In this contribution considerations on the potential solutions for EUL coverage enhancement are provided. It is proposed to agree the TP [5] containing Section 2.2 of this contribution and capture it in the TR [4].
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